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(Now Entering 
SAIC VUE _ 


We Can Get You There. 
Artecon and SAIC have teamed up to take you to 
COSE’s common de environment with SAIC’s 


Visual User Environment (SAIC VUE) 3.0. 


COSE is the Common Open Software Environment 
recently announced by HP, IBM, SunSoft, USL, 
SCO and Univel, which includes a common desktop 
environment. 


SAIC has ported HP’s Visual User Environment (HP 
VUE) desktop interface to Sun SPARC and IBM 
RS/6000 workstations. 
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(2) 
An Employee-Owned Company 


Better yet, the COSE common desktop environment 
will be based on HP VUE 3.0. So you can sit back, 
relax and enjoy the ride, confident that we will get 
you to COSE safely and on time. 


So whether you prefer the style and luxury of a 
SPARCstation, the comfort and reliability of an 
RS/6000, or the high octane performance of an HP 
Model 9000 machine, you can have a common Unix 
dashboard today. 


The SAIC VUE 3.0 desktop interface includes the 


1-800-USA-ARTE 


1-800-872-2783 


OSF Motif window manager, providing user access 
to workstation power without any Unix knowledge. 
And with full Sun OpenWindows Deskset™ 
compatibility, you can even bring along your favorite 
desktop utilities. 

And at only $350*, you won’t burn up all your 
spending money along the way. 

So if you’re thinking about going to COSE, give us a 
call. We’re already on our way. 


Artecon| 4 


2460 IMPALA DRIVE, CARLSBAD, CA 92008-7236 
(619)931-5500 FAX(619)931-5527 
email:sales@artecon.com 
A Member of the Nordic Group of Companies 


*Single User, media and manuals. Quantity discounts available. Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their 


respective manufacturers. Artecon, Inc operates under a policy of Equal Employment Opportunity and is in compliance with Executive Order #11246 as amended. 
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Now Shipping! KTH 750/128 
HP/Apollo Series 9000 Model 750, 755 Memory 32, 64, 128MB 


The HP Memory To Remember 


z KinaSion 


HP/Apollo Memory 


HP 3000 Business Systems | 16MB, 32MB and 
900 Series 64MB kits 


‘ Per HP/Apollo 9000 4MB, 8MB, 16MB and 
Hewlett-Packard Guaranteed Compatibility 400 Series 32MB kits 
Memory Enhancements As a Hewlett-Packard Channel Partner, we 


Kingston's HP and HP/Apollo 


guarantee absolute compatibility of our 700/RXstations 8MB modules 
700 Series 64MB and 128MB kits 
800 Series 


memory enhancements lead the ss—sSsS—S~S memory upgrades with HP and HP/Apollo , 

industry in competitive pricing, reliability, compatibility, systems. We test every memory upgrade i 

selection and availability. Our workstation memory is with HP's own system diagnostics and 16MB, eo 64MB and 
128MB kits 


backed by a lifetime warranty and free, comprehensive GD | ieee § Operating system. Our 
technical support. With Kingston HP and HP/Apollo Shee Sis memory upgrades are so Kingston has a full line of memory and storage upgrades 
compatible memory upgrades, you may spend less, but Channel compatible that Hewlett- for most popular HP and HP/Apollo workstations. With 
you truly get more. Partner | Packard itself is a new products being announced every week at Kingston, 
mes regular customer! give us a call for our latest offerings. 
0, . 0 . ye 4 Fe 
clan 100% Really oh er More nce es Kingston Makes Memory 
e've built our business around one concept—reliability. all our workstation memory experts a : 
Our technicians test each and (800) 835-2545 or For bie orate riot 
every product before it's shipped. = (516) 673-6300 (East These Manufacturers: 
@ We back them with a lifetime coast office). We'll be happy to I 
warranty and free, comprehensive answer any questions you have °HP “IBM 
technical support. It's reliability about our memory upgrades for eData General NeXT 
that makes Kingston the inside -P, igi ot og nae 
iS eae ackard, Data eda: hein °Di igi tal Silicon 
name in upgrades. Equipment, IBM, NeXT, Silicon Graphics, E ; t G bi 
Solbourne, Sun and other popular quip men rap ics 
workstation manufacturers. Sun ¢Solbourne 


mikingston 


TECHNOL@GY CORPORATION 
THE INSIDE NAME IN UPGRADES 


17600 Newhope Street, Fountain Valley, California 92708 (800) 835-2545 (714) 435-2667 Fax (714) 435-2618 
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Clearly a wise 
investment. 


Fast, reliable, high capacity storage: the perfect fit 
for HP 1000, 3000 and 9000 SCSI and HP-IB computers. 


e Rewritable optical disk drives 


e Write-once optical 
disk drives 


e Library 
Systems 
and 
Library 
System 
Controllers 


= One Source, Many Solutions 
IEM is the manufacturer of the largest line of HP third-party peripherals. 


In the U.S. TEM, Inc., P.O. Box 1889 In the IEM Europe, Colorado House, All IEM International Sales 
and Fort Collins, CO 80522 US United Cromwell Park, Banbury Road, others; 1629 Blue Spruce Drive 
Canada: Phone: (1) 303-221-3005 Kingdom: Chipping Norton, Oxfordshire. OX7 5SR. Fort Collins, CO § 

(1) 800-321-4671 . Phone: +[44] 0608 645000 Phone: (1) 303-221-3005 


; : Fax: (1) 303-221-1909 Fax: +[44] 0608 645155 Fax: (1) 303-221-1909 
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COME TOGETHER 
By Bill Sharp 


Known for its hot shot minis and workstations, HP changes its image a bit with 
the introduction of SharePlex and clustered computing, offering users another 


alternative when downsizing. 


RAID: USE AS DIRECTED 
By Ed Pavlinik 


Redundant Arrays of Inexpensive Disks could give your systems a performance 
boost, but RAID’s number one advantage remains reliable, high-availability 


storage. 


WHICH WAY DO WE GO? 
By Paula Jacobs 


As the need for high-speed internetworking standards increases, users are 
inundated with technologies including FDDI, ATM, Frame Relay and SMDS. 
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Is the Network 


Not Working 


Is poor user productivity a problem in your business? 
Missed deadlines? Frustration in reaching your cor- 
porate goals? 


In today’s highly competitive environment, you don’t 
need the hassle of dealing with complex network 
problems. If you want to get the network under con- 
trol and get back into what you do best, you need to 
call on experienced network specialists. 


Tryonics Technical Consulting Group 


Because networks are our business, we are your 
best resource for network and software administra- 
tion. Our professional consulting and support team is 
highly experienced in managing UNIX-based environ- 
ments. We can help you increase productivity and 
control costs, no matter what the size or complexity 
of your network. And we can implement cutting 
edge technology when it’s right for you. We have the 
total solution for your network operations. 


We’ll make it work. 


Long-term or project-based contracts available. Call 


1-800-551-6236 


Attryonics ine. 


Workstation Computers and Services 


Tryonics Inc. 170 West Road Portsmouth NH email: consult@tryonics.com Fax 603-427-6843 
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Two 8mm tape drives, each 
capable of storing up to 25 GB, can 
be combined in a single desktop 
cabinet. This dual configuration 
lets you take full advantage of our 
Advanced SCSI Processor. 

Now, two drives can work 
together simultaneously to maxi- 
mize backup speed and capacity 
with a variety of recording modes. 

STRIPING MODE. In striping mode, 
you can write data to two tapes at 
once, in alternate blocks—doubling 
speed and capacity. In fact, you can 
back up 50 GB — this way. 


/ DEC TUTABI 
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Rock Landing Corporate Center + 1 1846 Rock Kanne. Newport News, Virginia 23606 * Fax (804)873-8836 


“TRUE PLUG COMPATIBILITY — ae — 
Cc hoot. 


[Ae Convergent _ DEC Unibus — 
_ Alpha Micro Data General - / Gould/Encore 
DEC 3100/5000. P 
| _ DECBI-Bus" IBM AS/400 
i DECDSS| —_IBMMainframe 
T&T DECHSC. IBM RISC/6000 
Basic-4 = DECQBus —IBMAT 
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MIRRORING MODE. In mirroring 
mode, you write the same data to 
two tapes at the same time. This is 
ideal for users who want to keep a 
backup off-site, for extra security, 
or for users who need to exchange 
data with other sites. 

OFF-LINE COPY. An off-line copy 
function lets you copy the contents 
of one tape to another—without 
tying up the host. Off-line verify 
ensures that the tapes are identical. 

CASCADE MODE. In cascade 
mode, data spills over to the second 
tape when the first tape is full. 


Plexus Sun 
Weck ‘OSe2 + ~=Pime -—sdTexas” 
_ Macintosh PS/2 = Pyramid -—_—sInstruments _ 
_ McDonnell ParallelPort © Sequent Unisys __ 
Douglas PC 386/ix _ Silicon = Wang — 
ee | PCWSDOS Graphics _andmore 
NCR PC Xenix/Unix st. 
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FLEXIBILITY IS ONLY HALF THE STORY. 
Our data compression option is the 
fastest available. And it's switch- 
selectable, so you can still read and 
write standard 8mm tapes. Bright 
backlit status displays give you 
complete drive status information: 
recording mode, transfer rate, com- 
pression ratio,tape remaining and 
more. 

Best of all, you get the advantages 
of 8mm helical scan technology— 
reliable, unattended operation and 
the best price-performance on the 
market. 

Plug compatible with virtually 
every computer system, the drives are 
fully backed by our 12-month war- 
ranty that includes support from our 
in-house engineering staff. 

For information, call today at 


(804) 873-9000 


CONTEMPORARY 


CYBERNETICS 


HP Fattens Its Figures Through Streamlining Efforts 


Your Number’s Up! 


Your number’s up! If you were DEC 
or IBM or Wang last year, the phrase 
meant something dreary. If you were 
HP, it meant something altogether dif- 
ferent and considerably more pleasant, 
because indeed HP’s financial numbers 
have gone up. Computer companies 
spend a lot of time fretting over the 


numbers during periods of economic 
doldrums or rapid-paced market 
change, both of which are the case 


By Bill Sharp 
eee right now. 

Analysts in the computer and electronics markets (and jour- 
nalists who like to dabble at analysis) put some time into mak- 
ing sense of annual reports, 10K forms and other economic 
unmentionables in order to understand the corporate chaos that 
is the computer business. Some gleanings from 1992 for your 
edification, courtesy of the annual Electronic Business 200 July 
93 issue, include, IBM lost $6.9 billion; DEC lost $2.5 billion; 
Sun earned $128 million; Apple earned $526 million; HP earned 
$549 million; and Microsoft earned $834 million. 

So do you need to get an economics degree or an MBA to 
have some inkling of what is happening with these companies? 
Don’t waste your money. But if you have an investment in a 
company, give some thought to the health of that firm. At the 
very least, take a good look at the annual numbers that show 
up in Business Week, Fortune, Datamation or Electronic Busi- 
ness. A brief time investment now can help safeguard your capi- 
tal investments later. 

The process of competing in an open market is rather like a 
political election. Users vote with their dollars for the most de- 
sirable product, which in turn determines the course of the mar- 
ket. Fortunately, in computer marketplace elections, you have 
some useful measures of vendor candidates that are less capri- 
cious than those in other political arenas. 

For instance, during 1992, profits as a percentage of sales for 
the companies above ranged from DEC at -17 percent to HP 
at 4.9 percent to Microsoft at a whopping 25.6 percent. Cou- 
pling these numbers with those above helps you to understand 
more of what is happening with them. Clearly, DEC had an 
awful year, HP did well and Microsoft is erecting new build- 
ings just to hold the cash. 

Another interesting number is long-term debt — the more 
you have, the more leveraged the company is, and the tougher 
it is to recover from a business downturn due to the interest 


burden (not unlike the national debt). Long-term debt in 1992 
as a percentage of total capital for these firms shows IBM with 
22.6, Sun with 16.6, HP with 4.6, DEC with 0.8, and Apple and 
Microsoft with none. 

You begin to understand why IBM is likely to flounder for 
a while. Similarly, DEC’s underlying financial health may al- 
low it to recover from recent bungling, as long as the bungling 
stops quickly. Sun is not as healthy as its sales would indicate, 
HP is not only healthy but robust, and Microsoft is so well off 
at the moment that it’s downright disgusting. 

Here in August, we are well down the road through HP’s 
1993 fiscal year, and can say that this year looks even better than 
1992. Data for the quarter ending April 30 showed net sales of 
just over $5 billion, and net income of nearly $350 million. This 
is good news, as not only are sales continuing to climb, but 
HP might reverse a three-year downward trend in net income 
(profits). 

HP, just like all the other computer hardware makers, is 
struggling to reduce costs to keep pace with dropping hard- 
ware prices. Prices can drop precipitously, but it takes much 
longer for companies to transform their infrastructure and em- 
ployee skill sets. These are painful internal changes. To its credit, 
HP started making these changes with a vengeance in the late 
1980s and may now be raking in profits while competitors are 
trying to stop the red ink gushers. But the previous drop in 
profits is evidence that even in HP there has been some pain. 

Another number that gives a good oblique measure of how 
efficiently a company uses its people is sales, general and ad- 
ministrative expenses (SG&A) as a percentage of sales. Com- 
paring the hardware companies shows DEC at 33.6 and IBM at 
30.3, Sun at 27.4, HP at 25.8 and Apple at 23.8. The lower the 
number here, the more efficient the company, and again HP 
looks stronger than most. 

If net income continues the upward trend it began this year, 
HP will take full advantage of its streamlining efforts of the past 
several years, emerging clearly at the head of the financial pack 
among its direct computer-industry competitors. Yep, HP, 
your number’s up! — Bill Sharp is HP Professional’s Technical 
Editor. 
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It Is Extremely Unwise To Operate An 


Environment Without The Industry’s 
Leading Systems Software: 


You have far too much to lose. 
So protect yourself with the proven, industrial- 
strength software solution that can solve all your 
problems. ; 

Introducing CA-UNICENTER:® The industry's 
leading systems software from the worlds leading 
systems software company. It gives you absolute 
control over absolutely everything: r 
security, storage and backups, 
production, performance monitoring, 
charge back, you name it. i 


For Information On Free Seminars And 
Demo Disks Call 1-800 CALL CAI Ext. 145. 


One phone call can show you how easy it is to take 
all the risk out of systems management. We've 
done it for 20,000 other 


clients. We can do it for OMPUTER 
you, too. TES 


But only if you call. 4,AS. superior by design. 
PLAY If SAFE WITH 


CA-UNICENTER 


UNIX " NETWARE OS/2 MVS VSE NT VMS 
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You're walking 
down the aisle 


at a trade show, 
_ ogling the oddi- 
ties, gawking at glitz — just cruising and 
minding your own business. Then, in an 
unguarded moment near the Hewlett- 
Packard booth, he pounces on you with a 
high-tech parody of the Pepsi challenge. 
“You got the nght one, BA-by,” he croons 
through his grin, guiding you with firm 
hand into his booth. In but a moment you 
are seated before two identical screens, 
running identical software. “Go ahead, try 
them both,” he smiles with a vast array of 
teeth. “Then you tell me, which is the 
workstation and which is the X station?” 
He glides away to give you some time, 
murmuring, “You got the nght one, BA- 
by”. 3... 
Maybe this is not quite the way it plays 
out in real life, but when K.C. Chavda, 
channels marketing manager for HP’s 
Panacom Division holds real life “taste 
tests,” he finds that almost 70 percent of 
those asked, identify his X stations as work- 
stations. Chavda’s point is not that X-ter- 
minals are faster than workstations, but 
rather that when properly set up in a clus- 
ter with workstations, users typically can- 
not tell the difference. The message: It’s 
OK to buy X-terminals clustered with 
workstations and save some money over 
buying all workstations. “You are no 
longer a second-class citizen when you 
choose an X station,” proclaims Chavda. 
X-terminals are a surprisingly success- 
ful part of HP’s plan to carve up the desk- 
tops of the world with attractive HP 
systems, whether the customer leans to 
PCs, X-terminals or UNIX workstations. 
X-terminals omit local storage and high- 
end computational muscle in a tradeoff for 
holding down the cost per seat for net- 
worked and clustered systems. This is a case 


where HP entered the market especially 
early, and got off to a great running start 
with attractive products. 

The fast early moves have paid off. In 
1992 HP accounted for fully 25 percent of 
all X-terminal revenues and 20 percent of 
all units worldwide, says Chavda, making 
HP No. 1 in revenues and a close No. 2 
in units shipped. What’s more, HP’s clos- 
est competitor, NCD leads in black and 
white X-terminals the market segment— 
that is fading as color takes over —and HP 
dominates color X-terminals. 

When HP entered the X station mar- 
ket two years ago, it did so with a well- 
packaged zippy counterpart to the then 
new Series 700 workstations. Both fami- 
lies became big favorites overnight. By 
bringing the two together, HP is working 
to drop the cost per seat available to users 
without asking for much compromise in 
performance, says Chavda. 

HP’s new clusters include: 

m 15-inch color workgroup, including: 
¥ One 715/33 workstation with 15- 
inch color monitor, 32 MB RAM, 525 
MB disk, CD-ROM drive. 


X-Terminals Hold Down The Cost Per Seat For Networked And Clustered Systems 


Hang On To Your Seat 


Y Two HP 15Ci X stations with 15- 

inch color monitors, 10 MB RAM. 

¥Y Price: $11,834. Cost per seat: 
$3,945. 
= 17-inch color workgroup, including: 

Y One HP 715/50 workstation with 

17-inch color monitor, 32 MB RAM, 

1GB disk, CD-ROM drive. 

Y/Y Two HP 17Ci X stations, 17-inch 

color monitors, 10 MB RAM each. 

¥ Price: $17,873. Cost per seat: $5,958. 
m 19-inch color workgroup, including: 

Y One HP 715/50 workstation with 

19-inch color monitor, 32 MB RAM, 

1GB disk, CD-ROM drive. 

Y Two HP 19Cs X stations, 19-inch 

color monitors 10 MB RAM each. 

Y Price: $21,635. Cost per seat: $7,212. 
Purchased separately, some of the X sta- 
tions are priced as follows: 

m 14-inch HP Ci X station is $2,495. 
m 15-inch HP Ci X station is $2,995. 
m 17-inch HP Ci X station is $3,995. 
w 19-inch HP Cs X station is $4,995. 
Not to leave out folks who need to ex- 
periment with X stations in commercial 
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MEMORY 


Available now from Newport Digital. 


We deliver the quality and service you expect 
from the leader in HP workstation enhancements. 
Our complete line of TURBO cards and memory 
products is ready to ship from stock. Order today. 
Upgrade your system tomorow! 


Superior quality by design. 


Every product we make is rigorously tested and 
guaranteed to meet or beat HP quality... and each 


is backed with our unconditional lifetime warranty. 


Remarkable value guaranteed. 


Evaluate any of our memory products in your 
workstation for 30 days. If you’re not completely 
Satisfied, return it without obligation. 


CALL TODAY for complete information or to place 
an order for these and other innovative products 
from Newport Digital. 


SERIES 700 
MEMORY 
Same-Day Shipping 


EXCEPTIONAL 
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NEWPORT DIGITAL 
1-800-383-3642 


14731 Franklin Avenue, Suite A 
Tustin, California 92680 
(714) 730-3644 


CIRCLE 488 ON READER CARD 


Powerful 
Integration 
ina 
smaller Package 


DataExpress Jr. 


Thousands of users depend on 
DataExpress™ to move data from their 
HP3000 — without rekeying — into PC 
and Mac applications that they already 
know and count on: Lotus, dBase, 
Excel, WordPerfect and more. 

Now, many of these timesaving 
features can be found in DataExpress 
Jr.. At only $995 US., DataExpress Jr. is 


an affordable introduction to the ease 


and power of the *1 End-User Computing 
Environment available for the 
HP3000 today. 

We believe you will come to love 
and depend on DataExpress Jr. And 
best of all, when you decide you need 
all the powerful features available in 
DataExpress, we will give you a full 
upgrade credit towards your purchase 
of the larger program. 

DataExpress and DataExpress Jr.: 
two perfectly powerful ways to inte- 
grate PCs with your HP3000. 


For powerful solutions, 
call 1-800-ANSWERS 


M. B. Foster Associates Limited 
50 Water Street 


P.O. Box 580 SZ av 
Chesterville, Ontario yee he 
Canada KOC 1H0 Jee iS 
Tel (613) 448-2333 SUN wy 
Fax (613) 448-2588 =A Ip 
Wout Integration Sobtware Sunpbion , 
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systems, HP currently offers a 40 percent 
discount off the purchase of a single X sta- 
tion with the purchase of any HP 9000 Se- 
ries 800 business server. 

Since the first of the year, HP has of- 
fered trade-in discounts not only for users 
moving to HP workstations, but also for 
folks who want to turn in other brands of 
X terminals to purchase one from HP. 

HP is not alone in providing helpful X- 
terminal solutions to HP customers. The 
other X-terminal makers with significant 
market share are out there, including NCD, 
DEC, IBM and TEK. But in addition, there 
are helpful folks, such as Tom Bennett at 
Tryonics Inc. of Portsmouth, NH. 
Tryonics is better known as a supplier of 
refurbished HP and Apollo workstations. 
Recently, however, the firm began mar- 
keting its X-terminal clusters, assembled in 
Portsmouth out of parts from Samsung (an 
HP partner) and other vendors. 


“We buy major subassemblies from 


Samsung and integrate them here and we 
can do it cheaper than if we buy a com- 
plete system from them,” says Bennett. He 
says Tryonics can supply a three-seat sys- 
tem comparable to HP’s 19-inch color 
workgroup for a cost-per-seat of $6,000 for 
the Tryonics solution, compared to $7,212 
for the HP solution. Bennett says Tryonics 
will not at present supply clusters made 
with smaller than 19-inch monitors using 
the HP 715/50, so they will not in effect 
compete with HP’s lowest cost-per-seat 
offerings. 

Meanwhile, says Chavda, the cost of 
HP’s X stations will continue to drop and 
lower-cost monitors help vendors, includ- 
ing HP, bring down their prices. While 
HP’s current bottom-end monochrome X 
station currently costs around $2,000, he 
says entry-level X station prices “will move 
under $2,000 yet this year, and under 
$1,000 by the middle of next year.” Hang 
onto those seats, folks! r 


TELAMON has it handled! 


492 Ninth Street, Suite 310 » Oakland, CA 94607-4098 


(800) 622-0630 » (916) 622-0630 » (916) 622-0738 FAX 
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HP PROFESSIONAL 


Why not the best? 


HP 1000, 
HP 3000 & 
HP 9000 


8 & 25 Gigabyte 
Streaming Tape Drives 


96 Gigabyte 
DDS Autochanger 


Unattended backup of 
all data onto compact 
cartridges 


Media Translation & 
SS update service 


available 


Also Available: 


HP 1000 Memory 
Improves system performance. Free evaluation. 
2 to 32 MB for A990, A900, A700, A400, 
A600+, & A600. Ten year warranty. 

Field Expandable 


HP 1000 & HP 9000 SCSI Disk Drives 
Capacities to 2 GB with full five year warranty. 


HP 1000 & HP 9000 Optical Discs 
1 Gigabyte Rewritable & Multi-function. Ideal for 
information retrieval and archival data storage 


Superclock/1000 Automatic time & date 


HERSTAL 


Automation Ltd. 
3171 W. Twelve Mile Road 
Berkley, MI U.S.A. 48072-1339 


E-Mail SALES@HERSTAL.COM 
FAX 1-313-548-2010 
Phone 1-313-548-2001 


"I promise you — 
no service hassles, no 

matter who is servicing 
your HP system.” 


Rick Walsh 
President 
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WRQ’s Reflection 
Network Series 
Provides Simultaneous 
PC Access To Hosts 


And LANs 


Window Help : 


et 


Pool 


inet * 
Window Help 


T oday’s traveler often re- 
quires access to different 
routes, stopping at several 
destinations to gather infor- 
mation before completing 
the journey. The Reflection 
Network Series for DOS and 
Windows from Walker 
Richer & Quinn Inc. offers 
the same approach for the 
network user who needs to 
access various data located 
throughout the network dur- 
ing the course of their jour- 
ney called the workday. 

The Reflection Network 
Series gives PC users simul- 
taneous access to host com- 
puters and LANs, providing 
connections to HP, VAX/ 
VMS, IBM and UNIX-based 
hosts, along with Novell or 
any NDIS-compliant LAN; 
thereby supporting most 
popular LANs. 

The Series architecture al- 
lows simultaneous support of 
multiple protocols. With a 
single network interface card 
in the PC, you can have si- 
multaneous NS/VT, Telnet 


and LAT sessions along with 
a connection to a PC LAN. 
You also can switch between 
protocols without rebooting. 

The Reflection Network 
Series consists of five differ- 
ent combinations of protocol 
stacks that connect LAN 
PCs to HP, Digital and IBM, 
as well as UNIX host com- 
puters. They are the NS 
Connection, Telnet Con- 
nection, TCP Connection, 
3000 Connection and LAT 
Connection. 

The common element in 
every product in the series, 
except the Telnet Connec- 
tion, is WRQ’s interface con- 
verter. This converter allows 
a network card and its driver 
to be shared among several 
protocols. This modular, 
unloadable protocol ap- 
proach saves considerable 
memory for other programs. 

With Open Data-Link 
Interface (ODI) protocol 
available in Version 2.1, the 
interface converter allows 
WRQ’s protocol stacks to 
run unchanged over either 
NDIS or ODI. 

ODI manages multiple 
protocol stacks on a network 
adapter card, allowing them 
to co-exist. With ODI sup- 
port, Reflection Network 
Series Products will provide 
multiple protocol and Novell 
concurrency with any net- 
work adapter that has an ODI 
driver. 

Estee Lauder (Long Is- 
land, NY), is a beta test site 
for the ODI version. Vinny 
Sansone, system manager, has 
the software running on the 
company’s network of HP 
3000s. “The advantage of this 


compared to NDIS is that it’s 
much simpler to use. It of- 
fers better integration with 
Novell NetWare,” says 
Sansone. 

If you work exclusively in 
an HP 3000 environment, the 
NS Connection provides mul- 
tiple connections to one or 
several HP 3000s, along with 
concurrent access to PC LANs. 
The NS Connection delivers 
virtual terminal connections to 
HP Network Services using 
little memory, ranging from 
five to 35K. Up to 32 NS/VT 
simultaneous sessions can run 
over Ethernet or Token-Ring 
networks. The NS Connec- 
tion requires any HP 3000 
with NS 3000 software or 
ThinLan 3000 Network Link 
software. 

If you need access to HP’s 
Network Services, in addi- 
tion to TCP/IP, LAT and PC 
LAN servers, the 3000 Con- 
nection is for you. It gives a 
PC with a single network in- 
terface card the ability to 
communicate with HP, VAX, 
UNIX and IBM hosts, and a 
Novell or NDIS terminal 
server such as LAN Manager. 
You can maintain simulta- 
neous NS/VT, Telnet and 
LAT terminal sessions with 
concurrent access to the PC 
LAN networks such as 
Novell and LAN Manager. 

Products in the series 
range in price from $99 to 
$399. —Lonni Wright, Con- 
tributor 


Walker, Richer 
& Quinn, Inc. 
2815 Eastlake Ave. East 


Seattle, WA 98102 
tel: (206) 726-7219 
fax: (206) 322-815 | 
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WHEN YOU RIGHTSIZE WITH OUR ACCOUNTING 
AND HR SOFTWARE, IT'S SMOOTH SAILING. 


we 


Rightsizing opens the way to greater productivity. But —_ unique open licensing policy lets you migrate from one 
only Lawson offers the combination of products, policies Lawson-supported platform to another without additional 
and support that ensures smooth passage to your rightsizing _ license fees. 


destinations. Our accounting and HR software solutions are avail- 
Rightsizing the world's best companies requires able for HP 9000 and other UNIX®based systems. We also 
software with power and flexibility. Our mainframe-caliber, have solutions for distribution and retail management. For 


CASE-based software is easy to install and case histories of companies that have sailed 
maintain. Our applications are priced based on through rightsizing using Lawson software, 
the number of users, not CPU size. And our SOME = call 1-800-477-1357, ext. 835 


UNIX is a registered trademark of UNIX System Laboratories, Inc. HP 9000 is a registered trademark of Hewlett-Packard Company. 
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RODUCT WATCH 


UNIX Perfect 


WordPerfect 


for UNEX Systems 


WordPerfect Delivers 
Word Processing 
For Your HP 9000 
Series 700/800 
That Rivals That 


For Your PC 


ou don’t want just any 

word processing soft- 
ware for your HP 9000 run- 
ning HP-UX. You’ve prob- 
ably always hoped there 
would be a high-end word 
processing software package 
that includes both a graphi- 
cal and a character-based 
version. One that makes 
document conversion unnec- 
essary. One like those offered 
to the PC world but never 
available for the UNIX world 
— until WordPerfect Corp. 
introduced WordPerfect 5.1. 

WordPerfect 5.1 capital- 
izes on the familiarity of a 
character-based word proces- 
sor and the comfort of a 
graphical user interface by 
providing both varieties in 
one package. 

The character-based ver- 
sion has an executable file 
and runs on X Window 
systems. The GUI version 
resembles WordPerfect 5.1 
for Windows with a Motif 
implementation. The two 
versions have interchangeable 


features and produce identi- 
cal document file formats. 

Any document created 
using WordPerfect 5.1, 
whether on DOS, Windows, 
OS/2 or VMS, is compatible 
with WordPerfect 5.1 for 
UNIX and vice versa. Docu- 
ment conversion is not 
necessary. 

WordPerfect 5.1 runs on 
HP 9000 Series 700 and 800 
machines running HP-UX 
8.07 and earlier. In this 
market there has been very 
little competition in word 
processing. 

“It’s good to see some- 
thing like this for UNIX,” 
says Jim Gifford, testing man- 
ager for WordPerfect UNIX. 
“We haven’t had a lot of 
competition except from 
desktop publishing packages. 
And while the graphical ver- 
sion has certain desktop pub- 
lishing features, like typeset- 
ting features, these are 
intermingled with the work- 
horse word processor.” 

Tables, Equation Editor, 
Context-Sensitive Help and 
a Graphics Editor are new 
features in WordPerfect 5.1 
that weren’t available in 
WordPerfect 5.0 for UNIX. 
Other features, such as List 
Files (renamed File Man- 
ager), Macros and the Merge 
language, have been en- 
hanced. 

Several graphical tools 
that aid in document creation 
are included in the GUI ver- 
sion. The Ruler lets you 
make formatting changes 
anywhere in your document. 
The Button Bar lets you ac- 
cess commonly used features 
easily. 


Zoom Edit allows for ed- 
iting in preview mode. You 
can display and edit text and 
graphics as small as 25 percent 
or as large as 200 percent 
through the Document Ed- 
iting screen. 

The Font Preview dialog 
box displays font sizes and at- 
tributes before they are used 
in a document. The new 
Graphics feature allows 
graphical images to be ro- 
tated, scaled, cropped and 
flipped over an X- or Y- axis. 
You also control the size and 
location of the graphic and 
the border style. 

According to Gifford, the 
5.1 for UNIX version has 
been further enhanced as of 
April 1993. “One new fea- 
ture is ‘mail enable.’ From 
inside WordPerfect you can 
mail a document, if you have 
WordPerfect Office for 
UNIX or UNIXmail. 

“A third-party interface 
allows you to develop appli- 
cation software and use 
WordPerfect as a front-end.” 
The latest version also in- 
cludes speed enhancements. 

WordPerfect 5.1 for 
UNIX is priced at $495 for a 
single-user pack. The pack 
includes one license, media 
and documentation. Addi- 
tional licenses are available in 
single, five, 10 and 20 packs. 
Upgrade pricing 1s also avail- 
able. —Lonni Wright, Con- 
tributor 


WordPerfect Corp. 
1555 N. Technology Way 


Orem, UT 84057 
tel: (801) 228-5006 
fax: (801) 228-5077 
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,” ee ewleti-Packard computer systems 
»— helped Spalding’s worldwide revenue grow 
/ tour times faster than the industry average. 


“Our HP 3000s have taken the 
worry out of daily operations and 
Suture growth. They leave us free to 
concentrate on customer service.” 


—— — 


= Bard White, Spalding’s CIO and 
Worldwide Director of MIS 


Bawa of investing in main- 
frames, Spalding looked for a 
better way to manage its growing 
business. A way that would make 
the 115-year-old sporting goods 
company more responsive to cus- 
tomer demands around the world 
and save money at the same time. 


So HP developed a networked 

solution built around powerful 
HP 3000 Business Systems in a 

dozen data centers and distribution 
hubs worldwide. This gives Spalding 
instant global access to management 
information, helping them react quickly 
to changing consumer needs, and 
deliver products faster. 


To learn more, call 1-800-637-7740, Ext. 
7525 for our free video, Strategic 
Computing, starring some on- 
the-ball business leaders. It 
shows why you might want 
to rethink your company’s 
game plan. 


Think again. 


HEWLETT 
Q. PACKARD 


©1993 Hewlett-Packard Company CSY9306 


Why be stuck in the 
stone age... 
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1400 FASHION ISLAND, FOURTH FLOOR, SAN MATEO, CA 94404 415.573.5923 415.573.6691 (FAX) DISTRIBUTORS; QUANT SYSTEMS by "RYANSTAETE", HOOFDDORP, 
THE NETHERLANDS 31.2503.40334; GAINSBOROUGH SOFTWARE LTD., SUTTON COLDFIELD, UNITED KINGDOM 021.352.0707; G. SCHIPPER & ASSOCIATES, INC.., 
ONTARIO CANADA 416.889.9526. ISM, VIENNA, AUSTRIA 43.1.715.7302. JOBRESCUE,TRANSPOOLER, INTERTASK, AND TIMESYNC ARE TRADEMARKS OF NSD, INC. 


ALL OTHER NAMES REFERENCED ARE TRADEMARKS OF THEIR RESPECTIVE MANUFACTURERS. 


when our information 
management tools can 
help you discover 
the future? 


Any job can be more difficult if you don’t have the right tools. Without the right software, you 
may think your information management system came from the stone age. With proper tools, you 
can do your job more efficiently and reap the benefits of higher productivity. 


At NSD, we develop software tools to help meet the 
challenges facing data centers and MIS departments. 
All of our products are designed to save time and 
money, and make the most of your available resources. 
Our products include: 


JobRescue™ our flagship product, is a sophisticated 
job management and error detection program. JobRescue 
eliminates $STDLIST printing and review by automatically 
detecting errors. 


JobTime/3000™ automates the task of scheduling 
batch processing activities. You can plan long- or short-term 
schedules, and regular or one-time activities. 


ElectroPage/3000™ allows you to access reports on- 
line so that you can review, save and manage your reports 
without printing a single page. With ElectroPage, you have 
ine control over report storage, 
law retrieval, access, printing ~ 
Soe e and distribution. 


: and LAN Manager/X protocols. 1c 


Tr. anSpooler™ is a powerful, bi-directional spoolfile 
relocation program providing manual or automatic transfer 
between MPE systems or between MPE and HP-UX systems. 
This tool even transfers to IBM hosts and broadcasts to 
multiple nodes from a single node. 


InterTask™ is a client/server facility allowing an HP3000 
MPE system to invoke HP-UX processes on remote HP9000 
nodes over a TCP/IP network. Integrate MPE and HP-UX 
scheduling with your existing MPE scheduling tools. 


TimeSyne™ is a software utility that automatically 
synchronizes the internal clocks 
on various types of networked 
computers to within one milli- 
second of each other. Available 
for a wide range of operating 
systems, this tool currently 
supports TCP/IP, Berkeley 
Sockets, Network Services, ~*~ - 
ARPA Services, LAN Manager 7 


At NSD, our standards aren't set in stone. We constantly raise them. We strive to develop 
superior products to help you meet the challenges of information management now, and into 
the future. So come out of the information management stone age, and discover the tools 
that will make your resources work harder for you. 


We at NSD think demos are extinct. We give you the complete product with a 30-day, money-back guarantee. 


<r m 


Call today for more product information. 


~ 1.800.538.3818 
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Pre-Fab Development 


JUSTER CONTROLLER Wi 


Template Software’s 
SNAP 5.0 Reduces 
The Time And 
Cost Of Custom 
Application 


Development 


; n today’s increasingly com- 
petitive global economy, 
businesses expect IS depart- 
ments to produce elaborate, 
full-function applications that 
distill volumes of data and 
supply guiding strategic in- 
formation. 

To address the urgent 
need for powerful, strategic 
applications, Template Soft- 
ware Inc. (Herndon, VA) of- 
fers SNAP, an application 
development environment 
which integrates object tech- 
nology, knowledge-based 
systems, client-server com- 
munication and GUIs. 

SNAP is based on a tem- 
plate architecture which or- 
ganizes multiple components 
of prewritten and predefined 
software — enabling large 
amounts of code to be re- 
cycled in application devel- 
opment. According to 
Template, SNAP provides 
more than 80 percent of the 
code for complex, custom- 
ized applications. 

With the latest release, 


SNAP 5.0, Template has in- 
corporated new GUI-build- 
ing tools and extended the 
capabilities of its unique 
Shared Information Base 
(SIB), which enables inter- 
process communication be- 
tween applications running 
on one platform or multiple 
heterogeneous platforms. 

Release 5.0 also boasts an 
enhanced Communication 
component, providing object 
sharing in a peer-to-peer, 
heterogeneous network. A 
new set of Remote Proce- 
dure Call (RPC) capabilities 
allow for action-oriented 
interprocess communication. 

So what about those large, 
active databases already in 
use? No problem. SNAP al- 
lows existing databases (and 
even flat file systems) to be 
mapped into a SNAP data 
structure and accessed effi- 
ciently. Interfaces for a host 
of popular RDBMSs are in- 
cluded, and SQL is supported 
as well. 

Say you’ve invested some 
time and money on in-house 
development and don’t want 
to discard the resulting code. 
SNAP’s External Application 
Software Manager can inte- 
grate any language that can 
be linked to C code. In ad- 
dition, SNAP’s Application 
Program Interface (API) is 
published, so existing systems 
call and interact with SNAP 
objects. 

Such features attracted 
Northwest Airlines. North- 
west needed to maximize use 
of its fleet of 360 aircraft 
while scheduling regular 
maintenance — a complex 
process. 


Northwest decided to 
build a system which uses the 
host-based maintenance and 
engineering system as an in- 
formation distribution and 
reporting hub. According to 
Northwest’s Doug Heuer, 
the application developed 
with SNAP was Northwest’s 
first foray into client-server 
computing with a work- 
station platform. A COBOL 
shop, Northwest’s team of 
four developers had little ex- 
posure to object-oriented 
programming. 

“We chose SNAP for its 
inference engine and its 
GUI,” notes Heuer. “We 
needed a single, specific ex- 
pert system application, and 
SNAP provided an excellent 
graphical vehicle.” 

Northwest’s development 
team built the maintenance 
and engineering system in 
under four months, to run on 
ten distributed workstations, 
with a central server. 

SNAP 5.0 supports open 
systems standards and runs on 
the majority of RISC-based 
workstations. HP-UX, Sun- 
OS, Solaris, AIX, Ultrix, 
VMS, MS Windows, Win- 
dows NT and UNIX are 
among the operating systems 
supported. Oracle, Sybase, 
Interbase, Informix and Flat 
Files DBMSs are supported, 
as are TCP/IP and DEC- 
net communication proto- 
cols. —Grant Evans, Con- 
tributor 


Template Software Inc. 
13100 Worldgate Drive, Suite 340 
Herndon, VA 22070-4382 

tel: (703) 318-1000 

fax: (703) 318-7378 


CIRCLE 378 ON READER CARD 


NO OTHER COMPANY CAN MAKE THIS STATEMENT 
ABOUT HEWLETT PACKARD UPGRADES 


Falcon Systems has everything you need to FFA R,CQN Tape Drives. 9-track; 8mm; % inch; 4 mm stack- 
make your HP9000 workstation more powerful. * ers. And more. Scanners. Printers. Plotters. 
And, it’s all in stock and shipping 24 hours ARO. Displays. Everything you need to simplify your 
Hard Disks. 300 mb to 50 gb. Internal or external. workstation work. 

Custom racks. Removable canisters. Optical Backing it all up is FalconCare®, the unlim- 
Disks. Mammoth storage. Lightspeed access. ited, no-charge installation support program. Ask 
Read-only or rewritable. Optical juke- Making Workstations Work Better a Falcon rep for details. And, don’t 


box. Memory Enhancement. Board S00 3 2 6- 1 002 forget to request your free copy of our 
level & SIMMS. Lifetime warranties. 93 Workstation Upgrade Catalog. 
All brands, products and services mentioned are the trademarks or registered trademarks of their respective owners. 
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The Languages Of Money 


Systems Union Develops Multinational 
Financial Software For UNIX Systems 


“Financial management 
solutions must be multi- 
platform, multicurrency 


and multilingual, with a 


high degree of flexibility”. 


Robin Morris 
CEO 
Systems Union 


M ultinational corpora- 
tions must deal daily 
with differences in language, 
currency and regulations, and 
so must their financial soft- 
ware. Since its founding in 
1981, Systems Union’s goal 
has been to provide account- 
ing and financial manage- 
ment solutions that can be 
used worldwide. 

“Financial management 
solutions must be multiplat- 
form, multicurrency and 
multilingual, with a high de- 
gree of flexibility,” says 
Robin Morris, CEO, Systems 
Union Inc. (White Plains, 
NY, and Camberley, Surrey, 
England). “In short, they 
have to have mainframe 
functionality on midrange 
and low-end systems.” 

Systems Union, an inde- 
pendent, international, multi- 
platform software developer, 
provides the SunSystems 
suite of integrated financial 
applications. SunSystems 
consists of eight financial 
management modules, in- 
cluding payables, receivables, 
client and general ledgers; 
project cost and time record- 
ing; purchasing; inventory 
control; order processing and 
invoicing; data management 
and report writing. 


According to Morris, Sys- 
tems Union’s revenue reach- 
ed $23 million last year, 
in large part because of a 
growth in sales of the UNIX 
versions, including HP-UX, 
of the SunSystems products. 
“We've been committed to 
HP as a platform since the 
early days of RISC. We now 
have between 50 and 100 us- 
ers worldwide using the HP 
9000,” says Morris. “Out of 
1,500 to 2,000 UNIX users, 
that’s a sizable amount, when 
you think that the HP 9000 
is a relatively new UNIX 
box.” 

According to Morris, Sys- 
tems Union and HP have 
close links, particularly in 
Europe, where interest in 
UNIX is still higher than 
in the United States. One 
HP/SunSystems customer is 
Norsk Hydro, a Norwegian- 
based multinational com- 
pany, principally engaged in 
oil and gas exploration and 
production, with interests in 
fertilizer and light metals. 

According to Steve Tho- 
mas, systems accountant at 
Norsk Hydro Ltd. in Lon- 
don, the office purchased an 
HP 9000 Model 817 in 
September 1992 to replace 
a 7-year-old UNIX-based 
Convergent Technology 
Megaframe. “A prime con- 
sideration for us was to re- 
place the old UNIX box with 
a new one,” he says. “We 
looked at various UNIX sys- 
tems but decided that HP had 
the best combination of 
price, low failure rate and 
low maintenance costs, along 
with a user base wide 
enough for us to buy soft- 


ware for it without any prob- 
lem.” 

Norsk Hydro purchased 
Systems Union’s SunSystems 
in October 1992 and has 
been running it live since 
January. “What we needed 
was a lot of analysis of our 
ledger accounts,” Thomas 
says. “We looked at three 
different packages, but it was 
really only SunSystems that 
could provide the depth of 
analysis we needed.” 

Systems Union’s SunSys- 
tems UNIX products are 
probably still more known in 
Europe, although sales are in- 
creasing in the United States 
According to Morris, “where 
we sell it and where it gets 
used are often very differ- 
ent.” While U.S.-based cus- 
tomers, still true to IBM, may 
not use UNIX SunSystems at 
their domestic sites, they tend 
to buy the product for their 
subsidiaries doing business 
elsewhere in the world. 

And the world of com- 
merce is expanding. “We’re 
doing very well in the Far 
East at the moment and in 
Eastern Europe,” says Morris. 
“There is a lot of interest in 
Hungary, Czechoslovakia 
and Poland. We even have a 
Russian version.” —Sam 
Dickey, Contributing Editor 


Systems Union Inc. 
10 Bank St. 

White Plains, NY 10606 
tel: (914) 948-7770 

fax: (914) 948-7399 
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ukebox Solutions 
That Rock Around The Clock 


Delta offers a classic selection BudTool” automatic backup and retrieval software reduces system 
of mass storage solutions. Choose administration time and ensures network backup reliability. 
your favorites from 8mm tape, pepe & Backs up heterogeneous UNIX networks 


DAT and optical jukeboxes 
complete with custom device 
drivers and application software. 

Delta's backup and archival 
applications for use on Sun, IBM 
RS/6000 and HP9000 workstations 
come in a full range of capacities 
and price. 


4 No client software required 
£ Allows users to restore own files 
4 Highest backup performance in the industry 
4 Uses standard and/or custom UNIX backup commands 
4 Backup of industry leading databases 
4 Point and click GUI (Motif and Openlook) 
4 Live and Fast backup also available 


elt Oe 


MigTool" file migration software manages data to allow the 


Call for more information or to fastest access to your files at minimum cost. 
speak to our national distributor: 4 Effectively manages large quantities of data 
Z PDC across a heterogeneous UNIX network 
41 Migrates infrequently used data off magnetic disk 
( 51 0) 449.6881 to lower cost archival media 


# Automatically manages migration of your files 
sipderinrbell cunpetisranl amin anthe pores Goes Ge 4 Minimizes retrieval times and cost per megabyte 
4 Transparent to the user 
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4 Point and click GUI (Motif and Openlook) 


lites, : 
XY Delta Microsystems, Inc. 


Systems & Software Experts 
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HP’s SharePlex/ iX Offers Chris Rink, IT consultant at HP’s Customer Response Center 


in Atlanta, chuckles if you ask whether HP does computer Clus- 


M ainframe users yet another tering. He sits in the midst of more than 80 HP 3000 systems 


' _ linked together in a clustering system that handles all the data 
alternative when downsizing for HP sales and service for the United States. 

But most of the world does not think of HP as making clus- 

ters — hot-shot minis and workstations, yes, but not clusters. 

BY BILL SHARP =- Changing that image was just what HP had in mind when it 


System status 

OS and subsystems 
Job streams 
Applications 


Exception-based notification 


Online event review and 
trouble tracking 


Task-based filter of events 


Event archival and reporting 


formally introduced its cluster- 
ing product, SharePlex/ix, 
this past March. This product, 
fruit of a joint development 
effort with Quest Software 
Inc. (Newport Beach, CA) is 
no idle add-on. What HP 
wants is to grab as much of the 
downsizing market as possible 
as customers flee big main- 
frames. And while they are at 
it, the HP gang is aiming to 
lure Digital Equipment Corp. 
customers away from those ag- 
ing VAXcluster systems and 
onto PA-RISC. HP would like 
to generate as much stormy 
weather as possible for rivals 
IBM and DEC. 
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Together 


When Hurricane Andrew carved a swath of destruction 
westward across South Florida, chills ran down Don Sheet’s 
spine. Sheets is manager of business computer operations for 
Lockheed Space Operations in Titusville, FL. He knew his com- 
puter systems, which support logistics at Kennedy Space Cen- 
ter at Titusville, were safe, many miles north of the storm’s path. 
But had Andrew come ashore at the Space Center, not only 
would Sheets have lost his computer Center — he might have 
lost the disaster recovery systems as well. 

His disaster recovery plan for Space Center logistics has been 
a simple, but so far effective one. When a hurricane is forecast 
to approach the state, Sheet’s crew loads one of the system’s 
three HP 3000s onto a truck and heads 25 miles inland. Until 
Andrew’s arrival, that seemed enough insurance — but not any- 
more. “We could have lost it all,” he says. 

Instead, the Lockheed team is setting up a SharePlex/iX clus- 
ter that will link systems at the Space Center, the inland facil- 
ity, and a third computing center in Atlanta. Once the system 
is complete, signs of a serious hurricane will send the HP 3000/ 
967 packing — this time for Atlanta. Future hurricanes will pose 
as little threat to space shuttle logistics as possible — and users 
will never know the difference. 

This kind of capability has been costly or unavailable in com- 
puter systems before, and is possible now because of sophisti- 
cated software and networking capabilities. 

So what exactly is a cluster anyway? According to a report 
on computer clusters published by the Aberdeen Group Inc., 


(Boston, MA.), a cluster is a multinode computer system that 
provides: 

m The appearance of one system. 

= Improved availability. 

m Cluster-wide management features. 

m Shared print, batch, file and peripherals capabilities. 

m Incremental growth path. 

m Flexible connections. 

Benefits to users include: 

a The ability to build large, flexible and powerful computing 
systems out of smaller and more economical computers. 

= Prolonged useful life for older systems by linking them with 
newer systems and parceling out jobs according to the capa- 
bilities of each component computer. In fact, DEC maintains 
some well-aged 11/780s still function in VAXclusters. HP says 
its SharePlex/iX will work with older MPE V, as well as MPE/ 
iX HP 3000 systems. 

a Improved availability of computing resources by providing 
for quick switchover to a second node in the event any node 
on the system fails. In the case of HP SharePlex/iX, switchover 
might require 15 minutes. 

Digital has been selling VAXclusters for years, and is the ac- 
knowledged leader in cluster technology using its VAX line. But 
without volume shipments of Alpha VAX systems, DEC cus- 
tomers pay a steep performance penalty. Other vendors offer- 
ing clusters include HP, IBM and Sun. And, surprise, while HP 
does rank behind DEC in cluster capability, it is clearly ahead 
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of other vendors, including IBM as seen in the Aberdeen Group 
rating table on clusters in Figure 2. Unfortunately, HP’s clusters 
are standouts for only its 3000 family. HP-UX users have to wait 
until next year, when rumor has it SharePlex/iX moves to the 
HP 9000 realm. HP won’t commit to this publicly. 

Folks looking to expand into HP 3000 systems have more 
to get excited about with SharePlex/iX around, says Bryan 
Dean, SharePlex/iX product manager in Cupertino, CA. Com- 
pared with DEC’s VAXclusters, he says, HP’s SharePlex/iX is 
less costly, although, because the clustering capabilities are soft- 
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Figure 1: SharePlex/ix: System Structure 


ware-based, switchover is slower than with the more tightly 
configured VAXclusters. VAXclusters, meanwhile, are restricted 
to 40 km distances by their tight, proprietary hardware links, 
according to Dean, while HP clusters can include nodes in New 
York, Dallas and San Francisco, with longer links possible us- 
ing its standards-based networking. 

Dean says cost comparisons between IBM mainframe systems 
and an HP SharePlex/iX cluster look even better than com- 
parisons with VAXclusters. “For about one-third the cost of an 
application set up on an IBM mainframe used as a data engine, 
we can put that application on two or three high-end HP 3000 
systems in a cluster, with data replicated on all three systems 
and spread them out geographically,” says Dean. “You can have 
redundant servers all mirroring data. You can also have redun- 
dant clients.” 
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The reasons for moving into clustered systems can be var- 
ied. In some cases the overriding concern is ensuring that the 
system stays functional even if a node is lost. In other cases, 
clusters provide a means to build a powerful large system at 
lower cost than buying a mainframe, while preserving the use 
of older systems. In some cases, growth in system use alone 
moves users to consider a cluster. 

Borland International of Scotts Valley, CA. has a high volume 
of telephone sales. On a typical 8-hour shift, the company receives 
14,000 to 21,000 orders received by 150 telephone sales people. Its 
computer system uses two HP 3000/980 
systems located a mile apart in a cluster us- 
ing NetBase software from Quest, which 
is also part of HP SharePlex/iX. In the 
event of a computer failure, they find they 
would need 15 minutes to get the system 
up and running on the other HP 3000. 

Before moving to a cluster, says 
Dean, Borland found that when a large 
query function ran during peak load 
business hours, the combination of com- 
puting traffic from the query and the 
more than 100 OLTP transactions from 
the operators began to overload the sys- 
tem. Using Netbase, Borland now re- 
serves the primary computer for OLTP 
operations, while shadowing the entire 
application to the second computer so 
it is ready to take over at any time. Large 
front office jobs such as queries run on 
the backup system so critical OLTP busi- 
ness is not affected. 

HP’s SharePlex/iX is not a single, 
monolithic product, but a series of prod- 
ucts working in concert (as this maga- 
zine has noted in the past, this is the 
future direction of most large comput- 
ing solutions). In this sense, SharePlex/1X provides an umbrella 
structure under which other products reside to provide capa- 
bilities. 

Key components in the SharePlex/iX system include: 

m NetBase node coupling software from Quest, which provides 
network file access, print spooling, shadowing to replicate data 
or applications across a LAN or WAN and AutoRPM for trans- 
parent execution of networked applications. NetBase has been 
on the market as a separate product from Quest for a while, 
predating SharePlex/iX. 

m= OpenView System Manager provides cluster-wide monitor- 
ing from a single point. 

m= OpenView Distributed Terminal Controller provides central 
management of all terminal controllers. 

m= MPE/iX SPU Switchover provides changeover from one node 
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to another in the event of system failure without idle standby 
requirements. 

HP and Quest did codevelopment work on SharePlex/ix, 
says Dean. “We had to make the products talk to each other 
to allow them to hook us, and us to hook them,” says Dean. 
“It added considerable value to the product.” 

Functionally, the system comes down to a series of nodes. 
Each HP 3000 is a node, and has a structure shown in the 
SharePlex/1X diagram. Netbase sits between the operating sys- 
tem and the applications, which means the application for the 
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Figure 2: Table from the Aberdeen Group report on clusters. 
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most part need not take into account the fact that instead of a 
single HP 3000, it may be dealing with several — all it “sees” is 
NetBase. NetBase handles links to the file system, networking 
and the Kernal and I/O structure. 

HP OpenView Network Management is an important ad- 
dition to SharePlex/1X because of its ability to identify system 
faults down to a functional block (such as the file system) on a 
specific node of the cluster. From a single location in the clus- 
ter, OpenView can monitor each of the nodes. 

With all the flexibility and capability SharePlex/iX provides, 
the structure of a cluster has an inherent 
weakness that springs right out of its pri- 
mary strength: It is composed of multiple 
systems. Because of this, users need to look 
at the applications they use as a guide to 
where clusters are best used, and not used. 

Oversimplified, 1t comes down to a 
tradeoff of performance versus availability. 
Performance — While SharePlex/iX can 
bundle up a series of HP 3000 systems to 
function a lot like a mainframe, there always 
will be some loss of performance because of 
the movement of data between processors. 
For some applications where even minuscule 
time losses are critical, a single large system 
may perform better than a cluster. 
Availability — Other applications require 
that even in the face of disaster, say, when 
a computer is lost in a fire, service cannot 
be lost for more than a few minutes. Hos- 
pital data systems, emergency 911 services 
and mail order houses often cannot afford 
downtime. Dean quotes a U.S. government 
study showing that of businesses that suf- 
fered disasters and failed to get computer 
systems running in one week, half were out 
of business within a year. Where require- 
ments for availability outweigh perfor- 
mance needs, clusters provide a cost- 
effective tradeoff. 

For those looking toward clusters, seg- 
mentation is key. Clustered systems are most 
efficient when tasks are organized to reside 
on specific computers. You might create seg- 
ments such as phone support, manufactur- 
ing, order fulfillment, inventory control and 
accounting, or you might use geographic 
breakdowns such as those employed by Rink 
at HP’s customer response center. 

“We used to have separate data centers 
around the United States, but now we have 
this one location with a lot of things bro- 
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ken down geographically for processing.” By gradually linking the 
facility’s 100 HP 3000s into a massive, segmented cluster, Rink saves 
on resources while providing disaster tolerance and high availability. 

“We have a tremendous amount of common information 
in these operations, and NetBase gives us the capability to share 
that on common systems,” says Rink. “For example, we used 
to maintain 40 copies of pricing information, because most of 
our applications drive off of that in one form or another. By 
putting together clusters and using NetBase, we’ve reduced that 
to maintaining one copy of pricing.” 

Rink uses NetBase to automatically replicate critical data to 
ensure that it cannot be lost. In the same way, critical opera- 
tions in Atlanta are mirrored at HP’s Colorado Springs facility 
half'a continent away to ensure data availability. 

Because HP consolidated multiple data centers down to one 
in Atlanta, it managed to generate savings that more than offset 
the additional costs of implementing clustered operations. Rink 
reports that the pricing database consolidation reduced pricing da- 
tabase costs by 80 percent, and pricing hardware costs by 68 per- 
cent. “We have ten reference applications like pricing, and all of 
those have similar savings,” says Rink, although he notes that for 
many other applications, savings would be smaller. 

“We have probably reduced unavailable time for most ap- 
plications by 50 percent and can switch applications from one 
node to another in 15 minutes or less.” 
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To provide some cost perspective, HP’s Dean built us a hy- 
pothetical comparison between large and clustered HP systems 
of similar performance. 

Large system — HP 3000 992/200, featuring big centralized type 
processing and an HP relative performance rating of 6.0. 
Cluster — composed of two units (minimum for a cluster): 

m HP 992/100, relative performance 3.5. 

m HP 977, relative performance 2.6. 

On the hypothetical cluster, SharePlex/iX adds 15-25 percent 
to total system costs and reduces relative performance to 5.6 from 
a possible 6.1, says Dean. However, SharePlex/iX provides disas- 
ter tolerance (the two systems can be widely separated), load 
balancing through separation of functions and higher availability. 

Generally, SharePlex/iX adds about $20,000 to $100,000 to 
the cost of a primary node on the cluster, and perhaps a third 
of that cost to secondary nodes. 

Watch for future improvements on SharePlex/iX as the 
product develops, including: 
= Moving onto HP-UX. 

m Faster switchover capability in the event a node fails. 
= Improved OpenView functionality across clusters. 
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edundant Arrays of Inexpensive Disks (RAID) were 
first described in a Berkeley paper written by Patterson, 
Gibson and Katz in 1987. Since then, many disk array 


products have been shipping in volume. Because so many have 
been installed and integrated into high availability systems, there 
is a better understanding of disk arrays in the computer systems’ 
market. 

Lately, it’s become increasingly common to see advertise- 
ments and articles claiming that RAID can speed disk I/O and 
enhance systems performance. But despite all the publicity and, 
in some cases exaggerated, claims by vendors, high data avail- 
ability is still the primary purpose — and number one benefit 
— of disk arrays. 

When you configure a disk array in data protection mode, 
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a disk drive may fail, yet the system continues to run and users 
don’t even notice the disk drive failure. With a non-arrayed 
disk drive, a failure literally will bring the system to a halt, even 
perhaps forcing a reload of the data. 

The disk array achieves this high data availability through 
several configurations, each classified as a unique RAID level. 
What follows is an overview of the three most commonly 
implemented RAID configurations (levels 1, 3 and 5). Notice 
that there is no particular significance attached to the ranking 
order of RAID levels, a higher level does not mean that the 
implementation is better or offers higher performance than that 
of a lower RAID level. 

RAID 1 mirrors individual disk drives, so that a duplicate 
copy of your data is stored on a second disk every time a disk 
write occurs. When a disk drive fails, the array controller au- 
tomatically switches all system I/O activity to the surviving drive. 
RAID 1 mirroring is accomplished within the disk array under 
direction of the array controller. This is different from Disk 
Mirroring or Datapair executed under operating system con- 
trol that duplicates 100 percent of all disk subsystem 
components and requires special applications software 
(see Figure 1). 

RAID 3 disk arrays use a separate data protection or parity 
disk to store encoded information. This permits reconstruction 
of the missing data in the event of a disk drive failure. The disk 
spindles are synchronized so that all read/write heads in the array 
are reading or writing on the same data sector in parallel. Data 
is striped on a byte-by-byte basis across all the disks in the ar- 
ray. This type of array appears to the host as a single large disk 
drive. If one disk drive in the array fails, the array controller 
recreates the missing data on demand using the parity informa- 
tion. The result is increased system uptime in the event of a 
disk failure (see Figure 2). 

RAID 5 splits the encoded parity data across all drives in the 
disk array, so each disk drive stores user data as well as parity 
information. As in RAID 3, the loss of a disk drive has no ef- 
fect on data availability, because the missing data is reconstructed 
using the parity code. RAID 5 writes blocks of information on 
the disk array with the parity for each data block stored on 
another disk drive. If one disk drive is lost, the parity informa- 
tion remains intact on another disk (see Figure 3). 


The Market Array 


T A RECENT DISK ARRAY Conference sponsored by 

A Technology Forums, many analysts and vendors pre- 

sented their views on RAID markets, technology 

and trends. Industry consultants, who have looked closely at 

the demand for disk arrays and surveyed customer sites to as- 
sess awareness of the technology, presented their findings. 

One recent survey of more than 5,000 data processing sites, 


conducted by International Data Corp. (IDC), found that a sig- 


HP PROFESSIONAL 


& 


COMPU 


TER : 


While other companies offer 
solutions...at CMI we deliver. 
For quality, support,.and 
100% customer satisfaction 

call today! | 


ENnTERPRIS €E € OM PUTIN G 


RAID often 
lowers performance, 
protecting against disk 
mechanism failures, 
not software-related 


data loss. 


nificant number of mainframe sites plan to downsize to cut costs 
and move to open systems in the coming year. Study of the 
storage availability at these sites, revealed that the cost of stor- 
age-related downtime ranges from $1,000 to $10,000 per hour. 
Not surprisingly, IDC also discovered that many of these main- 
frame sites were willing to pay a premium for high-availability 
storage and that an increasing number were considering an 
implementation of RAID technology. 

Another major finding of IDC’s study was that users across 
most major hardware platforms, including mainframes, propri- 
etary minis, open systems servers and workstations, were in- 
creasingly sensitive to data reliability and system availability 
problems. In some markets, there was a willingness to trade 
performance for the resultant higher availability RAID provides. 
IDC estimated the total market for RAID (including 3990, RAID 
1, and IBM dual copy) to be $2.1 billion for 1992, growing to 
$9.8 billion in 1996. This explains, at least in part, why so many 
vendors plunged into the RAID market last year. 


Solution Or Snake Oil? 


HROUGH ITS MARKET RESEARCH, IDC also has de- 
bunked certain myths about RAID, including the mis- 
leading idea that RAID always improves performance 
and spurious notions that RAID provides continuous availabil- 
ity or eliminates the need to back up. In fact, RAID often lowers 
performance, and it protects against only disk mechanism fail- 
ures and not software-related data loss. Disk mirroring provides 
a much higher level of data availability than RAID, albeit at a 
higher price, and RAID, unlike some mirroring technologies, 
is not a replacement for disk backup. 
Some analysts with opposing views look at disk arrays with 
disdain, comparing them to “snake oil.” They claim that thus 
far arrays have been unable to deliver on the original promise 
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of the technology and see disk mirroring as a better solution 
for certain applications. 

Why the mixed reviews? As mentioned earlier, the primary 
differentiator of the disk array is high data availability, which 
allows a system to maintain its function even in the event of a 
disk failure. However, this data protection feature extracts from 
disk array performance for small block size transfers. In many 
cases, a group of individual non-arrayed disks will perform better 
than a disk array when measured by the number of transac- 
tions per second. 

That’s why it is important to match the I/O per second de- 
mand of the application to the capabilities of the disk arrays 
configured on a system, particularly with small, performance- 
sensitive applications. The debate over disk arrays will continue 
because performance is not the primary differentiator of the 
product, despite widely varying claims on this subject. 


The Best RAID Plans 


OU MUST PLAN CAREFULLY when configuring 

y disk arrays to match and load balance system I/O de- 

mand, particularly when replacing large numbers of 
smaller capacity disk drives with fewer large capacity disk ar- 
rays. The older disk drives in aggregate may have more total 
I/O capability than the disk arrays replacing them, even though 
the total storage capacity may be the same. Consequently, it 
may be advantageous to configure multiple smaller capacity 
arrays on a system rather than a few large capacity arrays to 
provide more devices over which to spread the I/O workload. 

Performance in general is complex and depends on the sys- 
tem: and its applications, including such factors as the read/write 
ratio, data transfer block size and the random nature of the data 
requests. Because disk drives are electro-mechanical devices, it 
may take a relatively long time to move an actuator arm con- 
taining the read/write heads to the correct track on the media 
surface. Therefore, sequential data can be accessed much quicker 
than completely random data, because little or no actuator 
movement needs to occur. 

Once on track, the data is read off the media, sent to the 
disk controller and then to the host system. The time to trans- 
fer data depends on the size of the data block requested. For 
short transfers such as 8 KB, transfer takes approximately one 
millisecond. As the block size increases, however, the actual 
time spent doing the transfer gets larger in relation to the 
seek time, 

RAID 3 array performance is predictable and independent 
of the read/write ratio. For small transfer sizes (less than 32 KB) 
performance is comparable to the performance of a single disk 
drive. For large block sizes (greater than 32 KB), RAID 3 will 
process I/Os quicker than single disk drives because of the faster 
transfer rate achieved from the parallel operation. 

RAID 5 disk array performance varies considerably depend- 
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You Might Be Surprised 
By What Some 
Financial Software Vendors 


It seems 
flexible reporting is 
all the rage these days. 

Which really 
shouldn’t come as much 
of a surprise. After all, 
one of the fundamental reasons for investing 
in business software is to get your hands on 
the information you need to better manage 
your business. 

However, ask most software vendors to 
show you what they mean by flexible report- 


ing, and you could be in for quite a surprise. 


MITCHELL HUMPHREY & Co. 


Mitchell Humphrey & Co. provides software exclusively for Hewlett-Packard mini-computers. © 1993 Mitchell Humphrey & Co. 


Mean By 


Flexible Reporting, — 


The fact 
is, judging by what is being touted 
as flexible reporting, there seems to be 

quite a difference of opinion regarding just 
what you should expect. 

At Mitchell Humphrey & Co., the basic 
tenet of our financial management software 
has always been to deliver the information 
you need—when you need it. And this is 
something that won’t come as a surprise to 


our customers. 
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You see, 
several hundred 
clients worldwide count 
on us for the reporting flexibility they need 
to manage their organizations—whether that 
means restating financial results to include 
a new acquisition; providing alternate views 
of complex financial data for ad hoc analysis; 
or dealing with the financial implications 
of a reorganization. 

So if your current business systems’ 
idea of flexible reporting is beginning to 


look dated, give us a call at 800-237-0028, 


OA eackano 


Premier 
Solution 
Partner 
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ing on the read/write ratio. For 100 percent read applications, 
performance is similar to conventional disk drives; however, as 
writes are processed, performance slows down, because of the 
method used to update the parity information. If users can pre- 
dict what their applications will request in terms of percentage 
of reads versus writes, they will have a better chance at pre- 
dicting RAID 5 disk array performance. 


RAID For Realists 


N ENORMOUS AMOUNT OF R&D capital is going 

into the improvement of RAID performance. New 

RAID levels like RAID 6, 7, 10 and 53 have been pro- 

posed to increase array performance while still maintaining high 

data availability. As the technology advances, you may see some 

performance enhancements. At this time, however, individual 

non-arrayed disks provide greater performance than any level 

of disk array for small block transfers and disk mirroring pro- 
vides higher availability than disk arrays. 

The Hewlett-Packard C2252HA and C2254HA disk arrays 

currently offer 2.7 to 5.4 GB of capacity and use a RAID 3 par- 

ity disk to provide data protection in the event of a disk drive 


failure. All disk modules are hot-pluggable (capable of*being 
withdrawn or inserted with power on) and the host bus adapter 
is HP-Fiber Link which uses an optical fiber cable available in 
lengths of 30 to 500 meters. The 2.7 GB arrays can be used to 
meet smaller storage capacity needs, as well as for applications 
that need more I/O performance, through configuring multiple 
smaller capacity devices. These arrays are supported on both HP- 
UX and MPE/1iX multiuser systems. 

HP also offers a high performance array mode of operation 
currently supported under HP-UX 9.0, called Independent 
Mode. This is a subset of RAID Level 0 and allows concurrent 
accesses to all disks resulting in higher I/O rates than RAID 3, 
but without data protection. Independent Mode of operation 
should be used in conjunction with Disk Mirroring or else with 
the mirroring option under HP-UX Logical Volume Manager 
if high availability is desired. — Ed Pavlinik is currently the Disk 
Array Product Manager with Hewlett-Packard’s Disk Memory Divi- 
sion based in Boise, Idaho. He has over eleven years of experience with 
several divisions of HP in new storage technology. 
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The Cornerstone of Automation! 


Consolidate Control of 
Computer Resources with 
VANTAGE® 


Banks of consoles in your data center 
with operators searching for problems. 
Sound familiar? Vantage can combine all 
those consoles into one station with built- 
in intelligence. Vantage is a real-time 
console. Control remote sites as if you 
were physically there, regardless of the 


Remote systems can be 
shutdown and restarted without human 
presence or intervention. 


Make enterprise-wide management a 
reality with VANTAGE! 


Applications Processing Can 
Be Automated With GENSYS! 


rebooted, Does processing on one system have to 
finish before jobs on other systems can 
begin? None of this is an issue with the 
automatedeventmanagementcapabilities 


of GENSYS. 
Don't spend your time putting out 


fires, stop them from happening in 
the first place! 


Put New FACES® on Your 


distances involved. Remote management 
can be a local call into Vantage for any 
system in your network. Command areas 
for computer resources can be reduced to 
a small footprint, saving space and money 
in your environmentally controlled 
computer rooms. Operations can be 
automated based on console messaging 
on any system or all systems. Messages 
requiring responses can be routed to any 
X-terminal located in the network. Multiple 
systems can be grouped together and 
managed collectively. File/PC servers, 
bridges, routers, PBX's and computer 
systems are just a few of the resources 
that Vantage can centrally manage. 
Virtually any device which conforms to 
RS-232C protocol has the potential to be 
monitored and_ controlled through 
Vantage. 


Tired of getting calls at 3 a.m. because 
there is a problem with the billing 
process? Is your lunch interrupted by 
users screaming because the network is 
down or their dataset is full? 


International 
Simply Automation 


P.O. Box 91027 
Austin, TX 78709-1027 
Tel: (512) 288-7540 
Fax: (512) 288-4240 
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Applications Without 
Changing a Line of Code! 


Automatically move your existing 
applications to a client/server distributed 
environment. Access and update multiple 
applications on multiple systems from a 
single screen. Create permanent dynamic 
"hot-links" between host data and PC 
applications. In fact, integrate your entire 
collection of host and PC applications ina 
single desktop and enjoy all the standard 
windows facilities like context-sensitive 
help and pull-down menus. 


Don't change your data structures or 
your machines, just change your 
interface! 
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OPEN SYSTEMS SOFTWARE 
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.. AND OTHERS! 


ATTEND THE COMMON DESKTOP ENVIRONMENT DEVELOPERS CONFERENCE 


Software 
Developers: 

Learn how you can reach 
new markets and reduce 
development costs by 
creating applications for 
a single environment 
that is supported by mul- 
tiple vendors. 


MIS: 


Learn to easily migrate 
existing in-house appli- 
cations to the CDE, save 
money by leveraging 
development efforts 
across the entire enter- 
prise, and protect hard- 
ware investments. 


Call 1-800-225-4698 NOW to register or for more information. 
San Jose Convention Center - October 26 to 28. 


. COMMON DESHTOP ENVIRONMENT 


A technology of the common open software environment 


Everyone: 


Learn how to develop 
applications for the 
Common Desktop 
Environment from the 
engineers who built it. 
See demonstrations of 
CDE technology. 


Attendees receive: Register now 


Free CDE developers kit. Register before October 
A free membership in Ist and save $100 off 
UniForum. the $895 conference fee. 


Call for information on 
special rates for groups 


A free Motif oie 
0 
of 3 or more. 


tutorial for those w 

wish fo build or enhance 
their Motif programming 
skills. 
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For LAN And WAN Integration, Freedom 
Of Choice Is Rarely Risk Free 


s the need for high-speed internetworking standards 
BY PAULA JACOBS A receives more and more attention, the plethora of 


new technologies becomes somewhat overwhelm- 

ing. Fast Ethernet, Fiber Distributed Data Interface 
(FDDI) and FDDI-over-copper are competing for the LAN in- 
tegration market, while Frame Relay, Asynchronous Transfer 
Mode (ATM) and Switched Multimegabit Data Service (SMDS) 
contend for high-speed WAN interconnection. 

Through all these choices, a few observations: vendors, us- 
ers and consultants alike agree that the TCP/IP protocol has be- 
come more popular, bandwidth requirements are increasing by 
leaps and bounds, and some of the new technologies still have 
far to go. And while high-speed WAN connections enable the 
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Are Your HP Users Complaining 
About Missing Their PC-Based Applications? 


Now, SoftPC® adds Microsoft Windows™ and MS-DOS® applications to your HP-UX® workstation environment. On one screen, your users can run 
PC-based and HP-UX applications side-by-side at up to 486 performance thanks to Insignia Solutions’ proprietary mouse and Windows drivers. 

Your HP workstation users can share files between HP-UX and PC environments on HP Series 9000° workstations. They can even 
enjoy SVGA, VGA, CGA, EGA and Hercules graphics. Microsoft Windows 3.1 and MS-DOS 5.0 are pre-installed so they can get right to work using 
their favorite PC-based personal productivity applications, legacy systems, 
or HP-UX programs. You can please all your users — call Insignia Solutions 
today: 1-508-682-7600. 


Reseller/VAR program available. Insignia Solutions Inc., 6 Campanelli Drive, Andover, MA 01810 


Insignia Solutions, Ltd., Kingsmead Business Park, London Road, High Wycombe, Buckinghamshire HP11 1JU, UK. Fax +44 494-459720. Call +44 494-459426. 


SoftPC is a registered trademark of Insignia Solutions. MS-DOS is o registered trademark and Microsoft Windows is a trademark of Microsoft Corporation. HP-UX and HP 9000 are registered trademarks of Hewlett Packard Corporation. 
All other trademarks or registered trademarks belong to their respective holders. 
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latest and greatest applications, multime- 
dia in particular, few organizations deploy 
multimedia on a large scale. 

As the number of applications on the 
network expands dramatically, increased 
bandwidth has become a priority item. 
That’s why, despite their respective short- 
comings, Frame Relay, ATM and SMDS 
have attracted such interest in the WAN 
market. 

Generally implemented in software, 
Frame Relay represents the first generation 
of fast packet. It is faster and more cost-ef- 
fective than X.25 and is quickly becoming 
a measurable market. International Data 
Corp. says that 38 percent of users planning 
to unplement TCP/IP also expect to mi- 
grate to Frame Relay services. The num- 
ber of private Frame Relay installations 
continues to rise, while carriers such as 
MCI, AT&T and Sprint have announced plans to expand their 
Frame Relay coverage. 

ATM uses cell-based technology that enables high-speed 
transmission of video, voice, image and data simultaneously at 
multimegabit and multigigabit rates. “People are excited about 
moving to the future, and ATM will offer more seamless inte- 
gration once carrier services are available,” says Charles Robbins, 
director of Communications Research at The Aberdeen Group, 
a Boston-based consultancy. 

However, while AT&T and Sprint have both announced 
plans to introduce ATM-based services over the coming year, 
the demand for multimedia from users remains scarce. Possibly 
because, few real ATM products exist today, standards have not 
been finalized, and pricing 1s still relatively high. 

SMDS is a high-speed, packet-switched service designed to 
be more cost-effective than private-line services. However, 
SMDS is not fully supported across WANs. Nor has it achieved 
the success originally predicted, although some experts say that 
SMDS will retain a foothold in certain niche applications. In 
any event, long-haul carrier MCI Communications has an- 
nounced plans to deliver SMDS services, while AT&T has indi- 
cated that SMDS services will depend on actual customer 
demand. 


Technology Versus The Real World 


merits of FDDI, Token Ring, Frame Relay and ATM 
technology, according to Systems Manager Jim Doherty. 
The company uses HP OpenView to manage a distributed net- 
work environment, including 6,000 devices across the United 
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their respective 
shortcomings, Frame 
Relay, ATM and 
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States. Currently, the company has an 
IP-based network with a variety of hubs, 
routers and gateways. Doherty says that 
Fidelity plans to construct an FDDI ring 
in metropolitan Boston and hopes to 
take advantage of ATM as soon as it is 
robust. 

“The problem is that bandwidth is 
expensive, and our bandwidth is satu- 
rated because of network growth,” says 
Doherty, who explains that his firm con- 
ducts rigorous testing before committing 
to a technology. “We need a flexible 
design to accommodate growing band- 
width requirements, making the band- 
width affordable for new applications, 
with integration crucial for technology 
selection.” 

Fidelity is evaluating Frame Relay for 
on-demand applications and FDDI for 
faster delivery of services in the Greater Boston area. Doherty 
expects that Frame Relay will be installed in the near future, 
and FDDI will be installed in the fourth quarter of this year. 


Culture Shock 


a large Token Ring network that connects campuses 

in Washington, DC, suburban Maryland and Virginia. 
All together, there are 20 Token Ring networks interconnected 
over a fiber optic backbone, using a T1 link. The system con- 
figuration includes four HP 9000 systems used as application serv- 
ers, one HP server running HP OpenView network 
management software, Novell file servers, AS/400 computers, 
PCs and Novell LAN Workplace for DOS. 

“Reliability is key,” says David Willis, manager technology 
integration, at the American Red Cross. Ideally, Willis would 
like speeds at lower costs with better reliability of T1 services. 
Presently, nine T1 circuits in the Washington, DC area pro- 
vide fiber transmission, but problems with routers, DSUs and 
other equipment are not uncommon. 

The American Red Cross Metropolitan Area Network re- 
lies on point-to-point T1 instead of packet because of perfor- 


T HE AMERICAN RED Cross national headquarters has 


mance concerns. Other factors influencing the point-to-point 
T1 implementation include cost and availability, since packet 
services became available only recently in the DC area. 

One of the biggest problems Willis has faced is the dearth 
of appropriate monitoring tools suitable for LAN technicians. 
“As soon as you leave the building through the public switch 
network, there is a clash of cultures with two completely 
different languages,” he explains. “Ideally, I would like tools 
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VISIMAGE, the technology leader in report writing for 
end users and MIS professionals is now released on 
UNIX. The same power and ease of use that have made 
VISIMAGE an outstanding success in the HP 3000 (MPE, 
MPE/XL and MPE/ix) marketplace are now available to 
users of HP 9000 (HP-UX) systems. VISIMAGE provides 
an open systems environment that allows multi-system 
access through a single user interface. Built upon client- 
server technology”, the combination of VISIMAGE on the 
PC and ASKPLUS on the host provides a user interface 
that is second to none. Along with IMAGE and KSAM, 
ASKPLUS supports ALLBASE, ORACLE, INFORMIX, 
INTERBASE, ELOQUENCE and C/ISAM with more 
relational databases to be added soon. 

VISIMAGE users can create their own lists and reports 
or download data to many popular PC file formats. 
VISIMAGE will produce simple lists or highly sophisti- 
cated reports. 


“Communications interface uses PPL from Walker Richer and Quinn. 
All products are trademarks of their respective companies. 


In addition to a report writer that is both 
powerful and easy to use, VISIMAGE users 
benefit from the most responsive and profes- 
sional technical support in the industry. At Vital 
Soft, we help ALL users, not just one per site. 
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to identify what percentage of the T1 link, 
for example, is being utilized.” 

The American Red Cross dedicates 
resources to fiber services, such as met- 
ropolitan fiber systems. Willis says that 
these are areas that require less protocol 
translation than the current strategy of 
running serial lines. 


and more HP sites 


Beyond the X.25 Standard 


OMPANIES WITH GLOBAL 

networking requirements no 

longer are limited to the use of 
the X.25 networking standard. As UNIX 
moves into the commercial environment, 
more and more HP sites are adopting 
TCP/IP, which International Data Corp. 
indicates is now the most widely used enterprisewide network 
protocol after SNA/SDLC. Many HP installations are also re- 
vamping their networking strategy in order to achieve greater 
efficiency and reliability. 

One such HP customer is the Foxboro Company, a pro- 
cess-control manufacturer based in Massachusetts, whose WAN 
connects approximately 4,000 worldwide employees in Texas, 
Massachusetts, England, Germany and Holland. There are also 
six LANs worldwide, each with its own UNIX servers, all stan- 
dardized in PC NFS. 

Foxboro headquarters has a campus network that connects 
three manufacturing facilities over an FDDI LAN. For enhanced 
reliability, the entire network is segmented, with Wellfleet rout- 
ers on each subnet. The configuration includes IBM mainframes, 
HP 9000 and HP 3000 systems running MPE and HP-UX, Sun 
workstations, and a LAN with approximately 2,500 PCs run- 
ning DOS and PC NFS. The network supports word process- 
ing, spreadsheet and E-mail applications, while an HP 9000 
server supports factory automation applications. 

“When we installed our new UNIX systems, we needed to 
make the LAN as fast as possible,” says Foxboro Principal En- 
gineer, Al Sonnenberg. “We chose FDDI because of its higher 
throughput and increased reliability. 

“Reliability is a huge concern, particularly for our HP-UX 
system that drives the manufacturing process,” he says. “We 
have a fiber optic backbone, and the network is segmented so 
well that if one section breaks, we don’t have to worry about 
high downtime across the entire network.” 

According to Sonnenberg, even the WAN technology is now 
completely TCP/IP and does not use proprietary protocols. The 
WAN is used primarily for file-sharing and E-mail. For example, 
a user on a PC in Germany must be able to access the HP-MPE 
system in Massachusetts. 


As UNIX moves 
into the commercial 


environment, more 


are adopting 
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Foxboro uses Walker Richer & Quinn 
Inc.’s Reflections Network Series for PC- 
to-host connections. ““We wanted to find 
a way to enable every desktop in the com- 
pany to share files,” says Sonnenberg. 
“However, one problem is that HP-MPE 
still resides on proprietary protocols, 
which makes it difficult to do remote 
printing without X.25.” 

Currently, several wide-area net- 
working alternatives are used at differ- 
ent company sites. For example, in 
Texas, there is a 56-KB T-service carrier 
to Europe, while in Massachusetts, 
X.25 is used over the local area and then 
connects with a public carrier. 

To achieve greater efficiencies and 
cost savings, Foxboro’s overall strategy 
is to eventually eliminate the use of 
X.25. New York-based InfoNet provides the company with 
WAN services, including Ethernet connections and network 
configuration maintenance. InfoNet services are used for WAN 
interconnection with Germany and will soon be implemented 
for connection with England and Holland. 


The Bottom Line 


HILE EMERGING TECHNOLOGY holds consid- 

erable promise, most users agree that practical re- 

alities must hold true. Therefore, throughput, cost 
and reliability are key factors in choosing technology. 

The Foxboro Company’s strategy is not to try technology 
until it has conducted thorough testing. While the company is 
evaluating the potential of ATM, Sonnenberg said that it is not 
ready to pilot and test ATM until standards emerge. 

David Willis of the American Red Cross agrees. “I don’t 
think ATM is near,” he says, “and it still seems far from when 
there will be a real product at a reasonable cost. ATM is excit- 
ing from a pure specification level, but we are not putting re- 
sources on [ATM], since it is still a few years away.” 

“User concerns are stability, internetworking and cost,” says 
Michael D. Millikan, vice president of programs at The Interop 
Company. “Initially the argument against ATM was its high cost, 
but it 1s still a significant technology. But cost-effectiveness is key. 
That was’ FDDI’s problem, and now, there are too many alterna- 
tives.” — Paula Jacobs is a consultant and writer based in Framingham, 
Massachusetts. She can be reached at pjacobsworld. std. com. 
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GRACE guarantees 


secure and reliable message 
delivery between applications 
heterogenous enterprise wide 
environments. Peer-to-Peer 
transaction processing runs 


efficiently between application 


Proven quality, attractive pricing, GRACEful future. 


in 


components. Its easy to use, yet 


powerful API provides a clear 


split between the application and 


the network code. 


GRACE significantly cuts 


development costs of 
distributed client/server 
applications by completely 
hiding the complexity of the 
underlying network from the 
application programming. It 
allows to concentrate 
development resources strictly 
on the application issues. 
Thousands of lines of 
communications code can be 
replaced by simple GRACE 
API calls. 


GRACE’ s modular 
architecture allows to use 
TCP/IP, NCS or DCE as the 
communication mechanism. 
This provides multiplatform 
support and assures 
compliance with the emerging 
standards. Currently it 
supports HP-UX, SunOS, AIX, 
Solaris and MPE/iX operating 
systems. Grace is 
aggressively priced for 
enterprise networks as well as 
for software development. 


Hermes Softlab, Celovska 73, 61000 Ljubljana, Slovenija, phone +38 61 558 493, fax +38 61 558 473 
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OBSERVATIONS: 


a Allows printer sharing across TCP/ 
IP, Appletalk, Novell NetWare and 
DEC LAT protocols. 

mu Accommodates Ethernet/IEEE 
802.3, Ethernet Type 2, 10Base-2 
ThinWire (BNC) and 10Base-T 
twisted pair (RJ45) cabling. 

m= Features Remote Console Facility 
for remote change of NETJet 
parameters or for monitoring status. 

= Remote login access protected by 
double layer of password security. 


PLATFORM: 

HP LaserJet IIISi,LaserJet 4, LaserJet 
4Si, PaintJet XL300 or DesignJet 
Plotter 


PRICE: 

NETJet with one protocol costs $529 
and additional protocols cost $50 each 
($679 for a fully configured NETJet). 
Prices vary if you order protocols after 
buying the basic product. 


Emulex 

3545 Harbor Blvd. 

P.O. Box 6725 

Costa Mesa, CA 92626 
(714) 662-5600 
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NET Jet Goes 
The Distance 


Emulex's NETJet Provides Users With Direct Access 
To Network Printers At Direct-Flight Speeds 


WW hen flying between cities to attend an important business meet- 
ing, most people prefer to go direct, to avoid detours and other 
delays. Likewise, when you’ve sent a report flying over the network 
to prepare for an executive meeting that starts in five minutes, the last 
thing you need is a bottleneck or detour on the way to the printer. 

Most network users already have discovered the Murphy’s Law of 
output demand: If you need it now, wait. This is even more appli- 
cable to remote printers connected to a workstation and shared by other 
network users, and it is especially true of network or remote printers 
that serve interconnected TCP/IP, Novell, AppleTalk or DEC LANs. 

On many networks, jobs are sent to a print server that in turn spools 
to one or more network printers. First your document is reassembled 
as it arrives at the print server’s network adapter. Then it is sent over 
the print server’s internal input/output (I/O) bus to a spoolfile on the 
local hard drive. After the whole job is transmitted to the spoollfile, it 
gets sent over the machine’s internal I/O bus again to a parallel or se- 
rial port for transmission to the printer. With remote printers, the print 
stream is slowed down even more as it gets interleaved with processes 
being run by the workstation owner. 

In travel parlance, this is like trying to catch a connecting flight by 
riding a local bus to the next airport. Now, however, Emulex Corp. 
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(Costa Mesa, CA) allows your network 
print jobs to jet to their destination di- 
rectly. 

Emulex’s NETJet is an Ethernet inter- 
face card that allows printer sharing across 
TCP/IP, Appletalk, Novell NetWare and 
DEC LAT protocols. NETJet functions as 
a remote print server that plugs into the 
Modular I/O (MIO) slot of an HP LaserJet 
IIISi, LaserJet 4, LaserJet 4Si, PaintJet 
XL300 or DesignJet Plotter. Software is 
included for assigning a TCP/IP address 
and for logging onto the NETJet from a 
NetWare host. 

The NETJet accommodates as many 
physical cabling arrangements as it does 
protocols: Ethernet/IEEE 802.3, Ethernet 
Type 2, 10Base-2 ThinWire (BNC) and 
10Base-T twisted-pair (RJ45). I installed 
the NETJet on Novell and HP-UX work- 
stations interconnected by Ethernet 
ThinWire. Installation of the board in the 
HP printer, a 4Si, was uneventful. The 
4Si MX comes standard with separate 
TCP/IP and AppleTalk boards, but you 
may eventually want to free a slot for an- 
other MIO device. 

Anyone with modest LAN-administra- 
tion skills can configure NetWare to sup- 
port the NETJet. All you need to do is go 
into PCONSOLE and create or select a 
print queue; define a new remote printer 
named NJA_xxxxxx_1, where xxxxxx is the 
Ethernet address printed on the NETJet 
board; then stop and restart the Novell 
print server. To let your users print to the 
NETJet through individualized printer 
ports at each workstation, all you need is 
a CAPTURE statement in each login script. 

To install NETJet on UNIX systems, you 

need even fewer skills. Emulex supplies 
preconfigured host utilities for ALX RS/ 
6000, AT&T 386, SCO 386, SPARC 
and VAX ULTRIX systems, but the in- 
stall script will compile system-specific 
host utilities from the source code for 
most others, including HP-UX. All you 
need 1s a C or FORTRAN compiler 
and support for the uname command. 
The install script takes care of the rest, 
including running a test printout to 
confirm the parameters you selected. 

NETyJet features a Remote Con- 
sole Facility (RCF) port so that you 
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can remotely change NETJet parameters or 
monitor the status of the board. To log 
into the RCF from a Novell host, you 
need to install the Kermit protocol and 
TES terminal-emulation program, which 
are supplied on a DOS diskette. To log into 
the RCF from a TCP/IP host, you use the 
telnet command. 

The NETJet’s RCF command set al- 
lows you to display or change NETJet 
configuration parameters. The show 
port mio status interface command 
displays the status of the MIO port in 
which the NETJet is installed. It gives 
you the name of the product, software 
revision level and MIO port status. 

The show port mio status device 
command provides information about 
the printer, as shown in Figure 2. This is 
especially useful if your LAN customers 
are spread out or you have a large num- 
ber of network printers. The NETJet al- 
lows you to check the status of the 
printer’s electronics and its supplies with- 
out leaving your seat. 

If invoked from a VT100-compatible 
terminal, show server characteristics 
displays, in five overlapping status screens, 
NETJet’s currently supported protocols, 
Ethernet and IP addresses, TCP/IP pa- 
rameters such as subnet mask, and Novell 
and LAT environment parameters. For 
working from non-VT100-compatible 
terminals, the RCF command set also in- 
cludes subcommands for displaying spe- 
cific subsets of this information. 

The NETJet’s show commands don’t 
update dynamically, so they give you 
only a snapshot of NETJet status for a 
single instant in time. By substituting 


Current MIO Device Status 
Identification: 


Status: 


Product LaserJet 4 MIO Revision 
Display O00 READY job: 

Printing: no Intervention: 
Waiting for Data: yes Requires Paper: 
init: no Paper Out: 
Reset: no Paper Jam: 

1/0 Chan Inactive: no Toner: 

Memory Out: ok Door: 

Page Punt: ok 


22 May 1995 9.55 -00 


monitor for show, however, you can 
have the RCF update the status screen 
every few seconds. This can be particu- 
larly useful when you are troubleshoot- 
ing thorny network problems. For 
example, the cable attached to the 
NETJet has a poor connection, resulting 
in intermittent operation. By using 
monitor port mio status interface, 
you'll be able to see the status indicators 
come and go as the connection makes 
and breaks contact. 

Using the RCF commands to change 
parameter settings is simple. You use the 
set command to temporarily change a pa- 
rameter, define to make a permanent 
change that takes effect after you log out 
of or reinitialize the NETJet, and change 
to make a permanent change that takes ef- 
fect immediately. Remote login access to 
the NETJet is protected by a double layer 
of password security to prevent unautho- 
rized use. Both passwords can be changed 
by the NETJet administrator. 

The NETJet is shipped with the pro- 
tocols you ordered already activated. To 
enable others, you dial an 800 number to 
obtain a new Product Authorization Key 
(PAK) from Emulex. The new PAK can 
be applied through the RCF from any 
host terminal whose protocol is already 
supported. Upgrading to additional pro- 
tocols is as simple as typing change 
server key from the RCF and entering 
the new PAK number. 

The NETJet documentation is among 
the clearest and most concise I’ve seen but 
suffers from one shortcoming: A more de- 
tailed reference section is needed for the 
RCF commands. On the other hand, 

Emulex has one of the few publi- 
cations departments that actually 
solicits reader comments. You may 


.0 never need to use the RCF com- 


mands anyway, and I’ve found 
Emulex’s technical support to be 
extremely prompt and helpful. 

If you want to give your us- 
ers direct access to network print- 
ers at equivalent jet-propelled 
speed, across multiple protocols, 
reserve them a seat on the 
NETJet. “ 


Figure 2: NETJet RCF Device Status Display 
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VANTAGE V. 1.03 | Vantage Console Consolidator Monitors And Controls 
A Number Of Systems From A Single Point 
__ FEATURES: 
| m Real-time console-event monitoring 
and management. | 
| . 4 pe devices such Fe» navigation to watching a ball game, the vantage point makes 
| 


= The ability to monitor like systems the difference. To see situations as they develop in order to plan 


as a single group. your course of action, based on an accurate assessment of the flow of 
= Automatic logging to disk. circumstances, is the reward of a well-chosen vantage point. 
= APIs can be written to handle From the system administrator’s point of view, such crows’ nests have 
specific events. been limited to single hosts. That is, the most accurate report expected 


was an up-to-the-minute “snap-shot” of the status of one system. Like- 


PRICE: 
Varies based on the nature and 
number of resources being monitored. 


| wise, network monitoring schemes are just as inflexible. While they 
are exceptional at eyeballing what happens between and among the sta- 


| Assuming the monitoring of eight | tions in a distributed processing environment, traditional network moni- | 
| systems, $16,000. If bridges or routers toring schemes offer little ability to look at the microcosm — the activity 
| are to be monitored, the per-unit price within a member of a network. 
| for such components would be Vantage v. 1.03 console consolidation and resource management sys- | 
$500 to $750. tem from Holland House (Austin, TX) promises a network with a view. | 
; Vantage, once connected to an HP 710 (running at least HP-UX 8.0) | 

| teats ecaiten by means of a SCSI terminal server, listens in on the data streams asso- 


ciated with the console of those hosts. With host consoles active and 
functioning normally, Vantage sits quietly, sampling the various data 
streams and watching for user defined events to happen. 


When such events are detected, Vantage reacts according to user 
defined parameters. Vantage makes several action responses, ranging 
from simply notifying an administrator that a particular event has taken 
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puters. But they still share information by 
pushing It back and forth on paper. At 
the speed of paper. 


Record sharing 
in record time. 


Imaging lets you keep all this informa- 
tion right on the hardware you're already 


more searching for the file that was sup- 
posed to be delivered from the Cleveland 
office. 

More companies today use imaging 
technology to solve their operations bottle- 
necks than ever before. They have to. 
Imaging has become the way smart compa- 
nies, big and small, do business more 
efficiently right now. 
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at Imaging Expo. 
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No more running to the file cabinet. No 
more waiting for the report from MIS. No 
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company. 
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place, to automatically executing the 
contents of an Applications Programming 
Interface (API) file. 


Climbing Into The Crow’s Nest 
Installing Vantage isn’t as demanding as 
preparing to install Vantage. To do the 
latter, you create a SCSI map of the 
workstation (in our lab, a 710) which you 
intend to use as the Vantage host. This 
map should include the device types and 
SCSI addresses of any internal disk or tape 
drives, as well as those of the terminal 
server through which Vantage will eaves- 
drop on other hosts. 

You also need scale drawings of the 
proposed installation, showing the loca- 
tions of not only the Vantage host, but 
also of all the machines it will be moni- 
toring, as well as the locations of termi- 
nal servers and cable runs. 

Finally, a map of the SCSI terminal 
server/consolidator being used, identifies 
the port to which each remote host at- 
taches in addition to the SCSI address. 

Having this in hand, you then must 
carry out a number of tasks such as set 
SCSI addresses, ensure the cable runs be- 
tween members of Vantage’s entourage 
don’t exceed accepted distances and in- 
stall the Vantage software. Installation re- 
quires HP-UX v. 8.07 and HP-VUE 2.01 
commands. 

Sounds like a lot, you say? Indeed it 
is, but understandably so for a product 
of Vantage’s abilities. Take heart, how- 
ever, the dealer commonly handles in- 
stallations and configurations for 
customers, for an additional cost, quickly 
and efficiently. 


On The Lookout 


The first thing we encountered with 
Vantage was its Workspace Manager. 
This panel contains a clock, the current 
date, a calendar, a workspace switch 
which allows you to choose the work 
area displayed, along with performance 
graphs that give a real-time synopsis of 
resource utilization. The panel also pro- 
vides HP related tools such as the Vuepad 
editor and access to E-mail. 

Vantage’s Administrative Functions 
menu allowed us to define resources, 
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groups and events. These tasks are the 
heart of Vantage. For instance, the Re- 
source Definition Dialog Box allowed us 
to identify to Vantage the names and 
characteristics of additional hosts whose 
console data streams we wished to moni- 
tor. We identified hosts down to the 
level of defining the type of terminal 
emulation those hosts expected and the 
way in which Vantage would connect to 
each of them. 

Similarly, through the Group Defini- 
tion Dialog we categorized resources to 
be watched. For example, we saw that 
our configuration already identified the 
710, from which we were working, as 
belonging to a predefined group. This 
ability to group like resources allows the 
blanket monitoring of them by means of 
the group name, while eliminating labo- 
rious tasks such as asking to see every 
execution of every cron-activated shell- 
script Vantage is monitoring. 

Last, but far from least, we turned to 
the Event Definition dialog, telling Van- 
tage to look for the character string 
“pwd” on a monitored resource. Vantage 
defines an event as any character string 
that can appear on a monitored host’s 
console. Within the Event Definition 
dialog is a window through which the 
desired responses to particular events are 
defined. 

The basic responses include a message, 
a message with a request for a reply, a 
command to be executed on the host or 
group in question, a command file to be 
similarly executed, a report to be pro- 
duced on a given printer upon the de- 
tection of a defined event, and a report 
whose constituent text is to be drawn 
from a specified file before being printed. 
Additional responses include the execu- 
tion of an API with the ability to pass up 
to nine arguments to this user-written 
routine, and a Non-Event Display (NED) 
filter definition, which allows you to fil- 
ter Vantage’s default output to exclude 
those events with which you have no 
concern. 

The NED filter definition itself allows 
for two responses. They are NED filter- 
ing with and without logging. The NED 
filtering with logging prevents the dis- 


play of unimportant events on the NED 
window, but still stores them to a file so 
that no monitoring information is lost. 
The NED filtering without logging pre- 
cludes displaying events judged moot, as 
well as foregoes their documentation to 
disk. From our vantage point, these re- 
sponses performed as expected. 


A Built-In Advantage 

Having successfully navigated all the 
offerings of Vantage’s Administra- 
tion menu, we turned to its Operations 
menu. It is from this table of choices that 
the Broker program, Vantage’s keystone, 
is activated. The Broker not only presents 
the NED window, but also carrys out 
event responses. Further, the broker must 
be run before Vantage’s Monitor or 
Console processes. 

The Monitor allows the enabling or 
disabling of event detection on defined 
resources. It reports on total and most 
recent characters read and events de- 
tected. The Console on the other hand 
is a fully-functional reproduction of the 
monitored resource’s own, hard-wired 
console’s display. 

The Monitor and the Console are 
started from Vantage’s Launch Control 
dialog. And they are more than just 
added bells and whistles. Only when this 
pair of processes is started for a given re- 
source does that resource’s nondefined 
event activity appear in the NED win- 
dow. We tested all Vantage Operations 
Menu offerings without error. 

Vantage is one of a suite of three re- 
source management products supplied to 
us by Holland House. Vantage’s two 
bundled partners are Uni-Spool, a prod- 
uct which creates a single print manage- 
ment environment for such dissimilar 
systems as PC servers and UNIX hosts, 
and Gen-Sys, an event-driven system 
mapping, monitoring and reporting tool. 
Both Uni-Spool and Gen-Sys were dem- 
onstrated to us, but were not included in 
this review. 

Despite the complex nature of the 
product’s mission Vantage is relatively 
simple to operate, because it is logially 
organized and presented. = 
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When I an- 
nounced plans 


to go to the 
InterW orks In- 
ternational Hewlett-Packard Workstation 
User Group Annual Conference this 
April, I took some serious flak. “April 
in Phoenix? Sounds like a vacation!” 
“Gonna get some free trinkets from 
the solution suppliers in the Arcade?” 
“Going for the free beer at the parties?” 
“Going to rub elbows with all the HP 
Workstation Group bigwigs?” 

The answer to all the above is yes. But 
I suppose I should clarify that a bit. I have 
just returned from the conference; and 
because I am the boss here and there is 
no one to submit a trip report to, I'll re- 
port to you. 

I go to conferences for one reason, to 
learn. This year, HP did an amazing job 
of providing educational information and 
not the marketing-hype presentations 
that often plague conferences. In fact, this 
year there were none. Granted there 
were HP presentations about products, 
but they were all technical how-to-use- 
it type sessions. I was impressed. 

User presentations were great, as they 
always are; there’s nothing like hearing 
the voice of experience. Also, this year 
I went to the show floor, or the Arcade, 
with a shopping list and came away with 
two good deals on products. I was im- 
pressed with some of the new technolo- 
gies being displayed. 


What I Learned 

The conference started off with free tu- 
torials on Sunday. The Windows NT 
Architecture session looked good. I 
learned that I don’t have to worry about 
learning Windows NT for a while, be- 
cause I don’t believe it will be seen in 
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My Spring Brea 


an engineering workstation environment 
for a long time, if ever. That is not what 
Ted Demopolous of Demopolous Asso- 
ciates said; it’s just what I derived from 
the information. NT does not support 
the X Window System, so all applications 
will have to be ported to Microsoft Win- 
dows to run, or an X emulator will 
be slid in between the application and 
windows. 

I didn’t get to sit in on the other 
choices of tutorials on Sunday, because 
I had to give one myself, but I had an- 
other chance at the X, sendmail and Shell 
script migration tutorials on Wednesday. 

The opening session taught me that I 
can’t join COSE, the new UNIX indus- 
try leaders agreement. Following the 
opening we let our hair down. If you can 
picture 400 technocrats talking shop, you 
know what the Sunday night welcome 


Amidst The Sun And Fun Of Interworks, Attendees Learn From Users 


reception was like. And then Monday 
started two full days of presentations (8 
a.m. to 6 p.m.), with all of us carrying 
around 30 pounds of proceedings books. 

In the break-out sessions, I learned all 
kinds of things. Remember always to 
take notes of things you learn. Otherwise 
information flies so fast that much of 
what you learn on Monday you forget 
by Tuesday. I'll try to recount some of 
what I noted. 

If you have a 2GB disk at 9.01, patch 
PHKL_ 2158 will improve disk perfor- 
mance. The patch notes say nothing 
about this performance increase, but 
Mike Lampi of MDL Inc. showed us 
some benchmarks proving a large in- 
crease in I/O data transfer rates. The 
benchmarks listed about 50 percent disk 
improvements from an already reasonable 
level. 


Planning WFS Network Topologies 


BAD 


BETTER 


sridg: 
or 
Router | 


CME NANE NI 


BEST 


ethernet segments 


Figure 1: An example of improving NFS access performance with servers on 
the FDDI network, with bridges to the clients. 
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This presentation pointed out that 
changing the NS and NT parameters 
when you “mkfs” a disk can increase 
disk I/O data rates. Some of the combi- 
nations listed in the displayed charts of 
possible combinations of the NS (num- 
ber of sectors per track) and NT (num- 
ber of tracks per cylinder) gave huge 
performance increases over others. How- 
ever there is no general set of com- 
binations; the higher performance 
combinations of values differed disk 
model to disk model. 

Don’t laugh. With the controller 
onboard the drive in SCSI drives, you can 


The lab is the 
place to get technical 
questions answered 
by experts. 


lie about the disk geometry when creat- 
ing the file system. This causes the op- 
erating system to send data in different 


A StronG Famity Grows 


on all , 


fandel are e fully compatible with the existing HP 9000 family of servers and 


workstations running HP-UX (2) operating systems. 
In addition to the new systems, HP announced price reductions from 10 to o per- 


cent across the rest of its entry-level and midrange series 800 business servers. “HP is 


acting like a leader. We now focus in on why a customer buys a computer and provide 


the overall solution,” concludes Gibson. 
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amounts, which affects the performance. 
Remember, you can’t just look for the 
highest performance. You must remem- 
ber the trade-off. If you set up for 
few tracks and cylinders, you lose file 
size granularity and can end up with 
more waste, and if you don’t compen- 
sate, you can fill the inode table. The 
amusing part is that most documentation 
says never to change these two param- 
eters, yet here are the benchmarks to 
prove the cost savings inherent in im- 
proved system performance. 

While I was wandering around dis- 
cussing disks, someone informed me that 
when I create a file system, I can specify 
time or space optimization on a BSD file 
system. With space optimization, the sys- 
tem spends more time deciding where to 
file files. Thus, fragmentation is reduced. 
With time optimization, you must keep 
the disk with more free space. Then the 
system will spend less time deciding 
where to put data. If the disk gets too 
full, fragmentation will occur. 

There was a presentation on NFS per- 
formance at which I learned about a 
scareware tool called NFSWATCH that is 
available via FTP from gatekeep- 
er.dec.com. on the Internet. This will 
help in monitoring network file server 
loading problems, as well as allow you to 
get TCPDUMP. 

HP’s Steve Jumonville’s networks and 
file servers presentation was informative 
to say the least. His presentation covered 
various methods of configuring a net- 
work environment for optimum perfor- 
mance. Even a summary of all the 
information covered would take pages, 
but here are a few tidbits that stick in my 
mind. For a network with X terminals, 
the benchmarks showed a noticeable per- 
formance drop if the Ethernet exceeded 
25 percent loading. NFS servers should 
conform to the list below. 

Guidelines for optimizing disk I/O 
performance on an NFS server: 
m= Maximum five disks per single-ended 
SCSI channel. 
= Maximum 10 disks per fast-wide SCSI 
channel. 

m Setup for SCSI-2 if supported by the 
system. 
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= Spread data across disks to equalize disk 
and channel loading. 

= Two 1 GB disks give better perfor- 
mance than one 2 GB disk if the data ac- 
cesses from each equally. 

= Be sure the disk subsystem is up to the 
speed of the NFS server. 

Also covered was how to determine 
the NFS file system performance needed, 
depending on the use of the network. 
This help determine what size NFS serv- 
ers to buy. Not surprisingly, the best NFS 
access performance was had in the study 
from a network structured as in Figure 1, 
with the servers on the FDDI network 
and using bridges to the client segments. 
The network architecture also gives a 
good growth path to future network 
technologies. Steve’s paper is available 
from InterWorks by buying the confer- 
ence proceedings book (page 387 of Vol- 
ume 1). An interesting recommendation 
here was to configure all DNS clients as 
DNS cache-only servers, to minimize 
network traffic. 

The sessions on configuring and per- 
formance tuning of HP VUE — a total 
of five hours worth — were great. The 
technical lab was better than ever this 
year. Every question I arrived with was 
answered by the attending experts. I also 
got a chance to play with several HP 
products before thinking about buying 
them. I didn’t have time to go through 
the whole technical lab procedure book, 
but after I returned to the office I used 
it as a tutorial. This booklet is developed 
by HP technicians to guide you through 
using and configuring products such as 
NFS, NIS, Mpower, converting shell 
scripts — the list goes on! 

The technical lab is an area where HP 
sets up a network showing off all the 
latest products and versions. The best 
part is that we get to play with it all. It 
is a great way to try before you buy, as 
well as being the place to get specific 
technical questions answered by experts 
on the subject. 

I have decided that if everyone starts 
spending their training budget by send- 
ing people to the InterWorks conference 
and doing the Tech Lab procedures, I’m 
going to have to put up the Going out 
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of Business sign. Know anyone who 
needs a brand new DAT tape drive? 

All told, there were 72 hours of pre- 
sentations, 24 hours of tutorials, 7 hours 
of general sessions, 25 hours of Tech Lab, 
25 hours of Arcade, 25 hours of HP Q&A 
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Anyone who 
administers a 


computer sys- 
tem knows the 
Theory of Constraints first hand. That 
being: One part of your system inevita- 
bly prevents everything else from func- 
tioning at their highest potential. Once 
you fix the bottleneck, there is always a 
new one somewhere down the line. In 
today’s environment we now add net- 
works to this puzzle resulting in branches 
of bottlenecks. With high bandwidth 
networks commonly available, it is the 
network which is pointing out the fact 
that our computer systems are too slow! 

To solve this problem the Fibre 
Channel interconnect standard is being 
developed under the auspices of the 
American National Standards Institute 
(ANSI) X3T9 committee. This standard 
will define a fiber based method of con- 
necting workstations, peripherals, main- 
frames and networks in a distributed 
fashion; a method in which only the pipe 
is changed, not the protocols. 

An example could be the HP 2GB 
SCSI disk drive for the HP 9000s. Today 
it connects to the system via copper wires 
which carry the SCSI protocols to access 
data. Fibre Channel keeps the SCSI pro- 
tocols intact; while the data runs on fi- 
ber cables which have a magnitude 
higher bandwidth and less restrictive dis- 
tance limitations. 

The Fibre Channel specifications call 
for a bandwidth range from 133MB per 
second to over 4GB per second. This 
range allows for a series of scaleable prod- 
ucts to be developed to meet various 
needs and cost considerations. Less ex- 
pensive products for low bandwidth re- 
quirements are possible along with higher 
cost products that mix video, data and 
voice using gigabytes of bandwidth. 

To jump start this new technology 


See The Light 


HP, IBM and Sun Microsystems have 
joined together to form the Fibre Chan- 
nel Systems Initiative (FCSI). This group 
is a joint effort to advance Fibre Chan- 
nel as an affordable, high-speed inter- 
connections standard for workstations 
and peripherals. The goal is to make the 
standard open, and the hardware low 
cost. The FCSI bases its work on the pro- 
posed Fibre Channel interconnect stan- 
dard undergoing review ANSI X3T9 
committee. When this standard is ap- 
proved it will become an ISO document. 

This group will be plenty busy with 
the tasks they have set out to accomplish. 
First and foremost they have to come out 


with products. These first products will 
be what are called CLASS 1 types which 
are for dedicated connections. Examples 
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of this would be peripheral connections 
for devices such as disk drives. As high- 
er bandwidth products are released ex- 
pect them to support high bandwidth 
applications such a imaging, voice, video 
and medical. You may see FCS switches 
that connect FCS routers, disk arrays, 
workstations with FCS cards, Mainframe 
connections, high speed printers, medi- 
cal equipment and factory devices into 
one large distributed network. It is 
here that we will have gigabytes of 
data flowing through the network every 
second. 

Second, they have to educate us, the 
users, on what Fibre Channel is and how 
it will benefit us. As consumers we need 
to know what constitutes the best use 
and investment of devices which feature 
the Fibre Channel interconnect system. 
We need to understand its purpose so 
that we can justify its purchase. 

Last, and most important, they have 
to make sure that interoperability truly 
exists. To do this profiles are being cre- 
ated that define each specification. It is 
these profiles which will be the key to 
interoperability. 

In addition, the group is working to- 
ward a common third-party testing pro- 
gram and they wish to foster independent 
testing efforts. Of all the tasks, this one 
has to be the hardest. We certainly don’t 
need another standard like SCSI where it 
seems a hundred different flavors exist. 

Lawrence Livermore Laboratories is 
currently serving as a test bed for this 
new technology. Exactly what they are 
testing has not been released as of when 
this column was written. I was told, 
however, that in the September time 
frame the details will be made public. 


Tim’s Tip of the Month 


Working this past nine months on a HP 
9000 Series 817 running HP-UX has been 
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an exciting experience. I have been able 
to expand my networking knowledge 
base and have fun doing it. Lately though 
we have been plagued with some prob- 
lems which could have proved detrimen- 
tal to our LAN if not for an observant 
system administrator and a quickly grow- 
ing syslog file. 

A syslog file (/usr/adm/syslog) on a 
unix box is the combination of the sys- 
tem log file (LOGH####.PUB.SYS) and 
network log file (NMLG####.PUB.SYS) 
on an HP 3000. This file records the 
good, the bad and the ugly things that 
are happening to your system. 

One day we noticed that our syslog 
file had grown unusually large, in fact it 
was still growing. Investigation showed 
that the systems bootp daemon was try- 
ing to respond to requests that were 
coming in every five seconds. Two lines 
are written for every request. One was 
for the request itself showing the ethernet 
MAC address and the other for not be- 
ing able to fulfill it. 

Bootp is a method used by a device 
to automatically download its operating 
system or parameters from a host on the 
network. In this case we discovered that 
it was our newer Synoptics concentrators 
under network management that were 
the culprits. These new models use bootp 
to get their network management param- 
eters when they are powered off. The 
solution here was to make sure the 
Synoptics network management worksta- 
tion was always on and that bootp was 
left running. 

The second time this happened it was 
with one of the new HP LaserJet print- 
ers with all the network connections. It 
has a default setup to support UNIX 
printing. If you are not going to use it 
with UNIX systems, make sure you dis- 
able that feature. If you don’t, then ev- 
ery five minutes it will issue a bootp 
request across your network. That’s 24 
lines in your syslog file an hour, 576 lines 
per day or 4032 lines per week, and a 
whole lot per month. 


Would you like to continue to see articles on this topic? 
Circle on reader card 
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Fill a paper cup 
with jellybeans. 
Eat the jelly- 
beans. Now, fill 
the same cup with peanuts. That’s reuse 
in action. The paper cup is a container, and 
in software development, containers are the 
easiest Components to reuse. 

One problem with my paper cup 
container is the chaos of the contents. 
My jellybeans are not organized so I can 
easily devour all the black (my favorite) 
and leave the purple (ugh!) for the next 
unfortunate person. This means that we 
need a container with some kind of 
structural pattern. 

An example of a container with a 
structural pattern is an egg carton. Each 
egg may have its own slot. The structure 
is bound to a set number of possible slots. 
An egg carton accommodates 12 eggs. 
The abstract structural pattern is that of 
a 2-D matrix. I can use the egg carton 
container for chicken, duck or quail eggs. 
I can even use it for jellybeans. The 
structural pattern of the egg carton will 
not change when I use it for something 
other than its original purpose. 

Besides structural pattern, a container 
also may have an explicit or implied be- 
havioral pattern. In computer science, we 
call a pattern of behavior an algorithm. 
Some algorithms are designed as func- 
tions; others are procedures. A procedure 
algorithm will be the method by which 
we modify the contents of the container. 
A function algorithm returns information 
about the container. 

Most containers require a set of algo- 
rithms rather than just one algorithm. For 
example, there may be one procedural 
algorithm to increase the number of el- 
ements in the container and another to 
remove an element. I might want to put 
all black jellybeans in one location in the 
egg carton, and each other color in its 
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own location. Later, I will use another 
procedure for eating from the black 
group as I please while ignoring the 
purple group. A function algorithm will 
tell me whether the container is full, 
empty, or how many cells are occupied. 

If you consider other real-world con- 
tainers, it will soon become apparent that 
many containers have some structure and 
an associated set of behaviors; i.e., a struc- 
tural pattern and a behavioral pattern. If 
these elements are absent for a container, 
there is a low probability that it can be re- 
used. Chaos does not lend itself to reuse, 
however, well-designed containers are ex- 
cellent candidates for reuse. 


Software Containers 

To implement container reuse, we design 
container templates. A template can take 
the form of a object class or a generic com- 
ponent. In C++, the word template is a 
keyword to support the notion of a “con- 
tainer class.” In Ada, a template is imple- 
mented using a generic component. 

One important feature of a well-de- 
signed container 1s its adaptability to con- 
tain more than one kind of thing. Ideally, 
the container can be used to store data 
of any type, including other containers. 
In addition, the behavior associated with 
the container 1s predictable — we can 
depend on it. 

The simplest containers in software 
are the composite types 


such as arrays and a 
records. In their general 

form, such types can be 

designed to store any dete 


kind of components. 
We can even have an 
array of records or a 
record containing other 
records or arrays. a 
Some software con- 


tainers are more sophisti- 


Templates Offer Viable Option When Software Reliability Is The No. | Goal 


aecwey. Ieuseable Containers 


cated. Volatile data structures such as trees, 
lists, queues, deques, maps, graphs, stacks 
and matrices, and persistent data structures, 
such as files, are in this category. This is 
where we get our most important benefits 
from container templates. It is also where 
we depart from simple ideas such as paper 
cups and egg cartons and concern ourselves 
with logical versus physical patterns. 


A Sample Software Container 
Suppose we have the notion of a con- 
tainer that is logically organized as a 2-D 
matrix. Its logical pattern is easy to un- 
derstand, and the algorithms for its man- 
agement are well-understood. Now 
suppose the logical size of each dimen- 
sion of this matrix can be 1 million cells 
but the matrix never will be more than 
25 percent full. This is called a sparse 
matrix. Algorithms exist to ensure that 
such a matrix will logically represent a 
million by a million cells but physically 
take only 25 percent of that space. Oth- 
erwise, we might not be able to repre- 
sent such a matrix on our system. Such 
matrices often are used in designing 
spreadsheet programs under the assump- 
tion that an actual spreadsheet rarely uses 
all the logically available cells. 

If we now generalize that sparse ma- 
trix so we can set the logical limit, we 
can develop a generic specification, us- 


ing Ada, that might look like this: 


Max Length : Long Integer; 
Max Width : Long Integer; 
Limit. (ong | ical; 

type Component is private; ~ the type of 


= in the matrix 


package Sparse Matrix Manager is 


type Sparse Matrix is ...- 
procedure Insert 
procedure Delete ... 
procedure Retrieve ... 


type Sparse Matrix... 
— additional definition of Sparse Matrix 


end Sparse Matrix Manager; 
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The parameters in the generic part of 
this specification permit the user to de- 
fine a Sparse Matrix of any logical size. 
Consequently, the package is only a tem- 
plate for a matrix object. To create an 
actual object for managing a sparse ma- 
trix, the programmer needs to create an 
actual instance of the template with a 
new name. Creating an instance of a 
template with a new name is called, 
“instantiation.” 

Here is a simple record definition for 
our matrix: 


type Star is record 
Name 2 String (30); 
Lumens - Long Float; 
~ additional data definition 
end record; 


Here is the instantiation: 


package Star Manager 1s new 
Sparse Matrix Manager 
(Max Length => | 000 _000, 
Max Width => 1 000 _000, 
Limit => 25.0. 
Component => Star); 


(ihe symbol, =», is fead, becomes”). 


We now have a new object, 
Star_Manager. It is a container object 
that can contain objects of type Star. We 
can rely on its behavior, and we can un- 
derstand its logical structure. In this case, 
the logical structure may be totally dif 
ferent from physical structure. We have 
instantiated it so it never will be more 
than 25 percent full. 


Leveraging Versus Reuse 

Container objects continually appear in 
the world of software development. The 
traditional practice has been to design 
each container as a unique component 
because most programming languages fail 
to adequately support the notion of 
“instantiation.” For example, COBOL, C 
and PASCAL have no support for this 
mechanism. New languages such as Ada, 
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C++ and Eiffel have intrinsic capability 
for such templates. Consequently, it’s dif 
ficult to implement a true “reuse policy” 
with C or COBOL. Instead, we have 
“software leveraging.” 

With software leveraging, the pro- 
grammer realizes that a container re- 
quired for one solution is just like the 
container used for a previous project, ex- 
cept for the definition of the contents. It’s 
a simple matter to retrieve the code from 
a library, import it into the new program, 
and do a global replace on appropriate 

data items. With a language such 

as COBOL this is particularly dan- 
gerous because of the potential 
side-affects in the global data. 

With C, as it is generally written, 

this method can be equally dan- 

gerous. Also, I rarely have met a 

programmer who can resist the 

temptation to make “just one little 
change” to the existing module during 
the leveraging process. 

The difference is that reuse does 
not require programming change to 
the container; software leveraging 
involves some code changes. When- 
ever we change the code, there is 
the potential for introducing new er- 
rors. Anyone who has instantiated a 
generic (template) sort program into 
an actual sort program has experi- 

enced this notion of software reuse. 

When you build software applications 
that require containers, consider how 
you can generalize those containers so 
you can reuse them with instantiation. If 
you must use the “leveraging” method, 
establish guidelines to reduce the poten- 
tial for errors. Also, for Ada and C++ you 
can actually buy reusable container tem- 
plates in the marketplace. Sometimes 
purchasing such containers is a good 
choice for an application when software 
reliability is the No. 1 goal. 


Would you like to continue to see articles on this topic? 
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NEW 


CGI To Regenerate 

Legacy Applications 

CGI Systems Inc. introduced a proprietary 
client-server regeneration service for those 
mainframe applications that were created 
using the PACBASE family of CASE tools. 

The new CGI service, which will enable 
PACBASE customers worldwide to distribute 
mainframe applications over popular mid- 
range, UNIX and LAN hardware platforms, 
uses CGI-developed macro programs for 
automatically splitting applications into their 
client and server components. 

CGI also uses development tools from 
Micro Focus to create both the necessary 
communications links between the two 
portions of the application and to create the 
graphical user interface. 

Contact CGI Systems Inc., One Blue Hill 
Plaza, P.O. Box 1645, Pearl River, NY 
10965; (914) 735-2231. 
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HP Offers Optical Jukebox 
Storage Solution 

HP announced the HP Optical Jukebox 
Storage Solution, an optical-disk library 
storage system designed to extend hard-disk 
storage on a PC-network server running 
Novell NetWare by up to 10.4 GB. HP will 
market this optical solution through resellers. 

The company also announced a 5.25-inch 
multifunction optical disk drive that offers 1.3 
GB of storage capacity on a single disk. 

The HP Optical Jukebox Storage Solution 
is designed to provide PC-network users who 
need high-capacity storage with continuous 
free disk space by enabling large files to be 
stored offline while also keeping those files 
easily accessible. 

The HP Optical Jukebox Storage Solution 
consists of the HP MZNodel 10LC optical 
jukebox and interface kit. The Model 10LC 
contains a high-performance 5.25-inch 
optical-disk drive that supports both re- 
writable and write-once operations. It has a 
16 optical-disk cartridge capacity. 

The new Model C1716T doubles the 
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HP”’s 
Optical Disk 
Jukebox 


storage capacity of 5.25-inch optical disk 
drives, thereby reducing the cost per 
megabyte. The drive uses European Com- 
puter Manufacturing Association media 
standards which increase capacity through 
zone-bit recording techniques, increases linear 
recording density and decreased track spacing. 

Targeted for OEMs, the Model C1716T 
is suitable for imaging, CAD, near-line 
storage and other applications that involve 
large files. In addition, the 1.3-GB optical 
drive is jukebox ready and HP plans to 
integrate the unit in its line of optical disk 
libraries. HP also plans to provide disk drive 
upgrades to its installed base of jukebox 
customers so they can double the storage 
capacity of their jukeboxes. 


MacTCP Connects 

To 3000, 9000 Hosts 
Unison-Tymlabs released Version 4.12 of 
Business Session for the Macintosh, offering 
MacTCP connection to HP 3000, HP 9000 
and DEC hosts. 

MacTCP is Apple’s standard for com- 
munications between Macintoshes and host 
systems over TCP/IP-based local area 
networks. With the addition of support for 


MacTCP, Session now operates in harmony 


with all Mac-based applications that conform 
to the Apple standard for LAN commun- 
ication. This means that users can run Session 
in one window and a database access pro- 
gram in another. As long as both support 
MacTCP, each can access the host as needed 
without conflict. 

Contact Unison-Tymlabs, 811 Barton Springs 
Rd., Austin, TX 78704; (512) 478-0611. 
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Logicraft Announces 

Windows NT Servers 

Logicraft announced Microsoft Windows NT 
support for its Omni-Ware network servers. 
Omni-Ware lets users of UNIX workstations 
and minicomputers run Intel-based operating 
systems, including OS/2, MS-DOS and MS- 
Windows, concurrently with their UNIX- 
based operating system. 

Omni-Ware can be configured with Intel 
80486 or Pentium CPUs. The Omni-Ware 
NT server can be connected to the UNIX 
host via Ethernet or SCSI. 

Contact Logicraft Inc., 22 Cotton Rd., 
Nashua, NH 03063; (603) 880-0300. 
Circle 398 on reader card 
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Box Hill Introduces 

Tape Box 

Box Hill Systems Corp. introduced the Tape 
Box, a dedicated network server for tape 
drives and media changers, designed ex- 
clusively for UNIX network backup. 

The Tape Box makes device drivers for 
tape drives and media changers virtually 
obsolete. Data is sent directly from any 
workstation on a network to the Tape Box, 
which writes any tape format specified to a 
tape device. 

The Tape Box can increase the Backup 
System’s efficiency; multivendor backups will 
be simplified, centralized and based on 
standard TCP/IP protocols. The Tape Box 
eliminates the need to add device drivers into 
a kernel whenever a new revision of an 
Operating system is released, or a new tape 
drive or media changer is added. 

Contact Box Hill Systems Corp., 1651 

Avenue of the Americas, New York, NY 

10013; (212) 989-HILL; (800) 727-3863. 
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HP Offers 

Advanced Deskjets 

Hewlett-Packard introduced the HP DeskJet 
1200C and 1200C/PS printers. They are the 
first printers to bridge the price/performance 
gap between office-printer functionality and 
full-color graphics capabilities. Priced at 
$1,699 and $2,399 respectively, they are 
comparable in price to many office laser 
printers and less than half the price of most 
high-quality color printers. 

The printers produce text at up to seven 
pages per minute (ppm) and offer 600 by 300 
dpi text print quality. They are optimized for 
plain paper and create 300 by 300-dpi full- 
page color business graphics with true black 
at speeds up to 1 ppm for a small fraction of 
what it costs to print color documents on 
most other printers. 

The HP DeskJet 1200C/PS printer 
includes PCL 5 and PostScript Level 2 
software from Adobe, with a LocalTalk 
interface and automatic language and interface 
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switching for use in Macintosh and mixed 
computing environments. 


Cadre Introduces 

ObjectTeam 

Cadre Technologies Inc. announced Object- 

Team, a suite of advanced object-oriented 

software development tools and services. 
These tools deliver automation of both the 

Rumbaugh et al, Object Modeling Tech- 

nique (OMT) and Shlaer-Mellor meth- 


odology for object-oriented analysis and 


design. In addition, ObjectTeam generates 
C++, Ada and SQL code and supports many 
object-oriented and relational databases. 

ObjectTeam products support an open 
tool architecture and are easily integrated with 
popular object-oriented programming 
environments and other development tools 
such as configuration management systems. 
ObjectTeam solutions run on UNIX- and 
VMS-based workstations and PCs running 
Microsoft Windows. 

List Prices for ObjectTeam products start 
at $3,995 and vary depending on con- 
figuration. 

Contact Cadre Technologies Inc., 222 
Richmond St., Providence, RI 02903; (401) 
351-5950. 
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Magic Software Unveils 

MAGIC 5.0 

Magic Software Enterprises Inc. introduced 
MAGIC 5.0, a new development envi- 
ronment based on a code-free methodology 
allowing rapid implementation of complex 
business applications across heterogeneous 
platforms. 

A strategic front-end tool that allows 
developers to design, prototype, test and 
modify applications in one step, MAGIC 5.0 
is designed to dramatically boost productivity 
rates over traditional programming methods. 
In MAGIC, applications are programmed by 
description and logic, eliminating the need for 
writing code. 

A standalone DOS development license is 
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$800. LAN development licenses are $1,500. 
Other prices vary depending on platform, 
hardware configuration and number of users. 
Contact Magic Software Enterprises Inc., 
1200 Main St., Irvine, CA 92714; (714) 250- 
1718. 
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CA-UNICENTER/125 

For HP Workstations 

Computer Associates announced it will make 
CA-UNICENTER/125, an integrated 
systems management solution for UNIX- 
based workstations, available on HP’s PA- 
RISC workstations. 

The HP Apollo 9000 Series 700 work- 
stations family is the first workstation family 
for which CA is making its CA-UNI- 
CENTER/125 product available. 

CA-UNICENTER/125 enhances secur- 
ity, improves file management procedures 
and automates workstation activities. When 
working in conjunction with CA-UNI- 
CENTER/325, CA-UNICENTER/125 
offers complete enterprise-wide integrated 
systems management. 

Contact Computer Associates International 

Inc., One Computer Associates Plaza, 

Islandia, NY 11788-7000; (516) 342-5224. 
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DECADE-UX 2.0 Features 

New Character Generator 
Cadshare Resources Inc. released DECADE- 
UX 2.02, giving users the ability to customize 
DECADE-UX using a powerful macro 
language. 

The DECADE-UX macros language 
provides a quick and easy method of 
executing a sequence of commands auto- 
matically with little or no user input. The 
macros programs can use all of DECADE- 
UX’s drafting, grouping and database 
functions and can incorporate arithmetic, 
algebraic and trigonometric functions. 

Everything needed by an application 
developer is featured in the macros language 
including debugging aids, on-line macros 
editing and integration in the user interface. 

Version 2.02 also features a new character 
generator that supports a variety of fonts, 
DECADE-UxX include the full set of Hershey 
character fonts plus a font editor, allowing 
you to customize your own fonts. 

DECADE-UxX is priced at $995 and is 
supported on system 5 UNIX-based hardware 
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platforms including all RISC workstations. 
Contact Cadshare Resources Inc., 9303-N 
Monroe Rd., P.O. Box 11859, Charlotte, 
NC 28220-1859; (800) 633-7644. 
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INSIGHT Isolates 

Memory Problems 

ParaSoft Corp. announced the INSIGHT 
Tool Set for programmers writing in Fortran 
or C. The INSIGHT Tool Set saves time, 
reduces cost and improves overall program 
reliability. 

INSIGHT helps programmers by auto- 
matically isolating a variety of memory 
problems and detecting algorithm anomalies 
through its intuitive graphical interface. 

The INSIGHT automatic Debugger and 
Algorithm Validation Tool Set is applied 
in a two-step process. INSIGHT’s BUGS 
module first uncovers memory problems such 
as wild pointers, out of bounds memory 
references and memory allocation errors. 
Next, the VTOOL module displays access 
patterns of arrays, and more. 

INSIGHT is priced from $995 per 
language. 

Contact ParaSoft Corp., 2500 E. Foothill 
Blvd., Ste. 205, Pasadena, CA 91107; (818) 
792-9941. 
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Natural Construct, Predict 
Available For UNIX 
SOFTWARE AG announced its production- 
scale application engineering tools for the 
UNIX platform. NATURAL CON- 
STRUCT and PREDICT for UNIX enable 
users to maintain either central or depart- 
mental control while distributing applica- 
tion development anywhere from the 
mainframe to the desktop, to reduce costs and 
ensure data consistency across the enterprise. 

NATURAL CONSTRUCT and PRE- 
DICT for UNIX are targeted toward 
organizations that need industrial-strength 
tools to develop complex, mission-critical 
applications in a multiplatform environment. 

NATURAL CONSTRUCT, a model- 
based application generator, enables rapid 
application development (RAD) and ease in 
prototyping of applications. A comprehensive 
library of models delivered with NATURAL 
CONSTRUCT enables users ta be 
immediately productive. 

PREDICT is an integrated active data 


dictionary. It documents and supports the 

technical design, implementation and main- 

tenance of both databases and applications. 
Prices range from $600 to $34,000 

depending on configuration. 

Contact Software AG, 11190 Sunrise Valley 

Dr., Reston, VA 22091; (703) 391-6731. 
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SoftBench Tool Simplifies 
Software Task Automation 
Hewlett-Packard introduced the SoftBench 
Message Connector, which allows software 
developers to define the interactions among 
software tools in a matter of minutes without 
writing code. 

SoftBench Message Connector enables 
software developers to benefit more com- 
pletely from development tools integrated in 
a common framework. In the past, the 
development tools communicated only as 
specified by the tool supplier. Now, through 
a simple menu interface, developers can 
change their tool environment as often as 
necessary to support new work assignments 
or automate new tasks that involve more than 
one software tool. Developers can easily 
create or change their software environment 
to match their workstyle. 

The SoftBench Message Connector is 
bundled with the SoftBench Framework and 
is $495 per copy. 


ARSAP For UNIX Provides 
System Accounting 

GEJAC Inc. announced the commercial 
release of the ARSAP Resource Management 
and Chargeback software for all HP 9000 
systems running HP-UX and Apollo Domain 
Systems. 

ARSAP provides the systems admini- 
strator with data to account for the use 
of system resources by user, project, section 
or department, on any multiuser system or 
workstation. 

With one Reporting module for the 
administrator, and Data Collection modules 
on each node or workstation being mon- 
itored, ARSAP tracks ucpu, scpu, bio, cio, 
connect time, seat time, logins and other 
system resources. It can identify which 
software packages are being used, how often, 
on which nodes, and by whom. ARSAP also 
reports the system resources used by 
individual software applications to determine 
their impact on the overall system. 
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Contact GEJAC Inc., 8643 Cherry Ln., 
Laurel, MD 20707-6210; (301) 725-2500. 
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INTERSOLV Delivers 
New Functionality 
INTERSOLYV Inc. enhanced its Desktop 
Development Product Family to increase the 
ability of INTERSOLV users to integrate, 
customize and use desktop development tools 
for heterogeneous client-server environments. 

INTERSOLV’s PVCS software Config- 
uration Management solution has been 
integrated with the HP 9000 RISC platform. 
This increases the ability of PVCS users to 
manage software configurations in hetero- 
geneous environments. Additional platform 
support for PVCS users includes Solaris, AIX, 
SCO, DOS, Windows and OS/2. 
Contact INTERSOLV, 3200 Tower Oaks 
Blvd., Rockville, MD 20852; (301) 230- 
3200. 
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VMEbus Computer 

Bundled With HP-UX 
Hewlett-Packard introduced its VMEbus 
board-level computer, the HP 9000 Model 
742i. 

The new computer is based on HP’s PA- 
7100 technology and expands HP’s family of 
industrial computers. It is bundled with the 
industry-standard HP-UX operating system, 
which provides users with access to more than 
3,600 applications. 

The Model 7421 is designed for system 
integrators and OEMs in manufacturing, 
aerospace and defense, and incorporates the 
50-MHz PA-7100 microprocessor, which 
delivers performance of up to 61 MIPS. 

The Model 7421 includes the PA-7100 
50-MHz processor, 16 MB of main memory 
and expansion options of 32 MB and 64 MB 
of memory, and on-board LAN connector. 
It also includes an HP parallel port 
(Centronics), two RS-232C ports and a 
SCSI-2 SE port. Prices begin at $8,795. 


Uniface Expands 
ALLBASE/SOL Support 
Uniface announced it has developed new 
interface drivers that transparently link the 
UNIFACE 4GL to HP database management 
systems (DBMS). 

The new UNIFACE ALLBASE/SQL 
U2.0 Interface Driver supports the advanced 
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feature of ALLBASE/SQL, including long 
datatypes of variable length that can be stored 
in their binary format, such as graphics, 
images or voice; ability to connect to multiple 
environments simultaneously and multi- 


transaction mode that allows multiple trans- 
actions to be active across currently connected 
database environments. 

Also included are row-level locking to 
improve concurrency control when multiple 


Write 60 checks 
from 60 accountsin 
just 60 seconds. 


1. Fast 32 page-per-minute 
print engine. 


. High resolution printing: 
up to 400 x 400 DPI. 


. High volume: 200,000 
Pages per month duty 
cycle. 


Introducing 


the first 


4. 1,500 sheet output from 
2 trays. 


5. igh capacity input 


6. Multi-host, multi-network 
interface options. 


32 page-per-minute laser MICR printer. 


The MC5832 is our fastest MICR 
printer yet. Starting with a blank 
sheet of safety paper, it turns out 
completed checks in seconds. It 
prints the MICR line, the name of 


ete, the bank, your company’s 


7.4. name and logo, your 
— signature, and 

@ all variable 

information. 


MC 4816 
16 pages per minute 
50,000/mo duty cycle. 


Because ACOM 
MICR printers use 
blank stock, you can write checks 
from multiple accounts at the 
same time. There's no need to 
switch pre-printed stock every time 
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you switch bank 
accounts. 
Greater 
security. 

All 
critical 
aig nen pipes 
the MICR font, 4 
signature and logo 400m duty qce 
is contained in a 
security cartridge that you can 
store in a safe place when not in 
use. It sure beats the hassle of 
storing boxes of pre-printed 
checks. 


Remote check processing. 
You can take secure information 

from your host and download it 

to a remote site to produce com- 


pleted checks. It’s both convenient 
and secure. 

Reduces costs. 
ACOM MICR laser check printers 
eliminate the need to buy costly 
pre-printed checks, expensive 
bursters, refanners and signature 
stamps. 
Let ACOM solve your check 
writing problems. Call us today. 


ACOM 


#1 in page printer solutions. 


Toll Free: (800) 347-3638 
In California: (310) 424-7899 
FAX: (310) 424-2699 
In Europe: (44) 908 375670 
FAX: (44) 908 372417 
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HARBORSIDE 
COMPUTER 
MARKETING 


813-799-2009 


We 
Buy/Sell/Lease All 
HEWLETT PACKARD! 


AND 


We service 
1000/3000/9000 
Memory/Workstations/ 
Printers/Plotters 


Harborside Marketing, Inc. 
1010-A Park Court 

Safety Harbor, FL 34695 
813-799-2009 

FAX 813-791-6699 
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Professional 
always has 
articles on the 
latest in comput-— 
ing technology. 

I especially find 
the New Prod- 
uct section useful 


and the UNIX. 


articles helpful.’’ 


Ferris Mahadeen, Chief 
Engineer, Aimco Technology 


NEW PRODUCIHIS 


users are accessing a table in a database; lock 
timeouts for avoiding indefinite delays when 
a resource request is blocked; and dynamic 
space expansion that transparently expands 
files if an overflow occurs, eliminating the 
need to bring down the database to increase 
file space. 

The UNIFACE ALLBASE/SQL U2.0 
Interface Driver will support ALLBASE F.0 
on HP 3000 Series 900 systems running 
MPE/iX 4.X releases. It also supports the HP 
9000 Series 700 and 800 systems running HP- 
UX 8.0 and 9.0 releases. 

The UNIFACE IMAGE/SQL U2.0 
Interface Driver will support IMAGE/SQL 
on HP 3000 MPE/i1X 4.X releases running 
on HP 3000 Series 900. 

Contact Uniface Corp., 3120 Harbor Bay 
Pkwy., Ste. 100, Alameda, CA 94501-6556; 
(800) 365-3608. 
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BACKUP.UNET 3.0 Reduces 
Backup Times 

Raxco Inc. announced a new release of 
BACKUP.UNET (V3.0), an automated 
backup/restore and media management 
system. The enhanced version is equipped 
with both performance enhancements that 
reduce backup times and new features that 
support large networks. 

BACKUP.UNET V3.0 includes a parallel 
backup facility that allows multiple backup 
streams to be simultaneously run from a single 
machine to multiple tape devices, dramatically 
reducing the time required to perform 
backups. 

Additionally, a new graphical user 
interface (based on OSF/Motif) improves ease 
of use and provides online help capabilities; 
a scheduling feature allows users to define a 
schedule or select the individual dates to run 
backups; and a network installation feature 
allows users to configure their backup system 
from a central location. 

Contact Raxco Inc., 2440 Research Blvd., 
Rockville, MD 20850; (301) 258-2620. 
Circle 388 on reader card 


DDS/Patrol Available 
On HP 9000 


Patrol Software Inc. announced the general 
availability of DDS/Patrol on five major 
UNIX platforms, including HP 9000. Patrol 
is a visual object-oriented systems man- 
agement tool that facilitates automatic 


monitoring and management of distributed 
applications, databases and computer systems. 

Patrol provides a complete visual interface 
to entire corporate systems and gives system 
administrators the ability to build an 
automatic procedures to monitor and control 
machines, databases and applications. 

Through stored expertise libraries called 
“knowledge modules,” Patrol provides 
proactive monitoring and automatic 
notification and recovery actions. It 
proactively resolves application problems as 
they occur. By simply clicking on graphical 
icons, users can display several layers of system 
details and obtain a comprehensive picture of 
the current state of every machine. 
Contact Patrol Software Inc., 100 Marine 
Pkwy., Ste. 465, Redwood Shores, CA 
94065; (415) 508-2900. 
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Minisoft Buys 

Reflection 

MiniSoft Inc. is offering users of Reflection 
series software the opportunity to upgrade to 
MiniSoft 92 for $59. 

MiniSoft 92 combines precise terminal 
emulation, serial and LAN connectivity, 
multiple sessions under Windows, FTP file 
transfer, VT 220 and 320 emulation, support 
of the Reflection command language and 
built-in networking protocols. 

MiniSoft 92 comes bundled with its own 
TCP/IP stack, NS and Telnet virtual terminal 
protocols, allowing connections to HP host 
computers across a wide variety of industry 
standard LANs including Novell, LAN 
Manager, Banyan and Lantastic. 

Contact MiniSoft Inc., 13617 State Highway 
9, Snohomish, WA 98290-9000; (800) 682- 
0200. 
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LeeTech Software Announces 
DB/ADVISOR 

LeeTech Software Inc. announced DB/ 
ADVISOR for Operations. This is a special 
version of LeeTech’s utility toolset for 
manipulation and optimization of databases on 
HP computer platforms. 

DB/Advisor for Operations includes the 
most common database utility functions 
required by computer operations on a routine 
basis. 

DB/Advisor for Operations can 
automatically monitor database capacity and 
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PASS THE WORD — SAY YOU SAW IT IN HP PROFESSIONAL 
READER INFORMATION 


This month's issue contains many advertisements for hardware and software products available for your HP systems. Your investment in 
these products today could mean a more lucrative future for your company. Use the information below to learn more about the advertisers’ 
offerings, then use the reader information card to initiate your direct link to valuable information about these advertisers’ products. 


ACOM COMPUTER INC. 

CIRCLE 200 

Hewlett-Packard approved product developer 
specializing in MICR printing (magnetic ink character 
recognition) for producing checks from Accounts 
Payable, Payroll and Claims applications. 
Call (800) 347-3638. 


ARTECON INC. 

CIRCLE 242 

Artecon is a leading systems integrator and 
manufacturer of value-added hardware and software 
products for the UNIX marketplace. Product lines 
include: Opticals, Removables, Backups, Storage 
and Accessories. Call (800) USA-ARTE, 

FAX (619) 931-5527. 


BEAR COMPUTER SYSTEMS INC. 
CIRCLE 476 

MagicDisk includes Virtual Disk, Memory Disk and 
Disk Shadowing software products. ResQuet is a 
real-time, shadowing-across-the-network product, 
for disaster recovery and related applications. 


COMPUTER MARKETING 
INTERNATIONAL INC. 

CIRCLE 454 

Independent distributor of new and refurbished HP 
Apollo workstations and peripherals. We provide in- 
house technical support and depot repair services. 
We are committed to providing 100% customer 
satisfaction on every order. Call 800-497-4CMI. 


COMPUTER SOLUTIONS INC. 

CIRCLE 167 

Computer Solutions is an HP Channel Partner now 
in its 25th year of operation. Businesses include 
disaster recovery services, outsourcing, hardware 
sales, contract maintenance, depot repair and school 
software. 

Call (201) 672-6000, FAX (201) 672-8069. 


CONCORDE TECHNOLOGIES 

CIRCLE 232 

Broad line of HP mass storage (disk, tape, optical) 
and RAM memory upgrades for HP, Apollo, DEC, 
SUN, RS/6000 and Silicon Graphics computers. 
Best prices, availability, warranty and support. 
Call 1-800-359-0282 for complete information 
and pricing. 


CONTEMPORARY CYBERNETICS GROUP 
CIRCLE 112 

Contemporary Cybernetics manufactures a complete 
family of backup systems that range in capacity from 
the 150 MB QIC streamer to a 2 TB cartridge 
handling system. 

Call (804) 873-0900, FAX (804) 873-8836. 
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DELTA MICROSYSTEMS 

CIRCLE 461 

Delta provides a full line of mass storage solutions for 
HP 9000. These systems come complete with 
application software and performance device driver 
for 8mm, DAT and optical drives and jukeboxes. 
Delta’s application software includes: BudTool™, 
the first UNIX network backup and retrieval 
program, and MigTool™, the first non-proprietary 
UNIX file migration solution. 

Call (510) 449-6881. 


FALCON SYSTEMS INC. 

CIRCLE 110 

Falcon Systems Inc. isa supplier of UNIX workstation 
upgrade and enhancement products, as well as a 
UNIX system integrator and Hewlett-Packard 
reseller. Products include: memory, disk, tape, optical 
and mass storage solutions, such as RAID, disk 
arrays, optical jukeboxes and tape jukeboxes. Also, 
SCSI, SCSI-2, Fast SCSI-2 and differential disks, all 
backed by the best warrantees in the business. 
Call (800) 326-1002. 


HERSTAL AUTOMATION LTD. 

CIRCLE 119 

Reasonably priced data storage subsystems with 
performance in mind. Call (313) 548-2001. 


HOLLAND HOUSE 

CIRCLE 286 

Network spooling solutions for the HP 3000, HP 
9000, PC and other platforms. 

Call (512) 287-3417, FAX (512) 287-3850. 


IEM INC. 

CIRCLE 122 

Affordable hardware solutions, from memory boards 
and interface cards to the latest in optical disk 
technology. Call (303) 223-6071 or 

(800) 321-4671. 


INFORMATION BUILDERS INC. 

CIRCLE 247 

4GL/DBMS for HP MPE XL and HP-UX systems 
offering application development, reporting and 
decision support. Supported on all major platforms. 
Call (212) 736-4433. 


ISA CO. LTD./TEXAS ISA INC. 

CIRCLE 245 

Complete range of mass storage devices and their 
peripherals for HP 3000, 1000 and 9000 from ISA. 
Call (713) 493-9925, FAX (713) 493-2924. 


KINGSTON TECHNOLOGY CORP. 
CIRCLE 281 

Kingston Technology designs and manufactures 
memory upgrades for PCs, laptops, workstations 
and laser printers. The Kingston product line also 
features mass storage subsystems and processor 
upgrades. Call (800) 835-2545, 

FAX (714) 435-2699. 


*The publisher does not assume any liability for errors and omissions. 


M.B. FOSTER ASSOCIATES LTD. 
CIRCLE 155 

DataExpress the #1 End User Computing 
Environment and report writer. EDI Windows, 
translation software. Reflection and the Network 
Series. Call (800) ANSWERS, 

FAX (613) 448-2588. 


NEWPORT DIGITAL CORP. 

CIRCLE 488 

Accelerator cards for HP 9000 Series 200 plus HP 
310 and HP 320. Ten-fold performance 
improvement. Call (714) 730-3644. 


NSD INC. 

CIRCLE 161 

With job management and MIS productivity 
products from NSD, your HP 3000/9000 will run 
smoother, faster and better. Call (415) 573-5923 or 
(800) 538-3818. 


S.A.R. INCORPORATED 

CIRCLE 131 

S.A.R. Inc. is an independent distributor of HP 
Apollo workstations. We can supply spare parts, 


upgrades or custom configure systems. 
Call (508) 521-6656. 


TELEMON 

CIRCLE 234 

Bisync and async communication tools for HP 3000 
and HP 9000 users. Call (916) 622-0630. 


TRYONICS INC. 

CIRCLE 477 

Tryonics Inc. isa provider of quality remanufactured 
HP Apollo, Apollo Domain series workstations, 


spare parts, network and software consulting services. 
Call (603) 427-6850. 


UNISON-TYMLABS, INC. 

CIRCLE 499 

Unison-Tymilabs is a supplier of networked systems 
management solutions for both UNIX and MPE. 
Product areas include workload management, storage 
management, print automation and desktop 
integration. Call (408) 245-3000. 


VITAL SOFT INC. 

CIRCLE 143 

VISIMAGE the end user report writer for the HP 
3000 market. StarJet, the electronic forms solution 
for your HP LaserJet. VISIMAGE and StarJet can be 
sold independently. 

Call (800) 7VITALSOFT for free demo. 


WALKER RICHER & QUINN INC. 
CIRCLE 263 

Makers of Reflection Series Software. HP terminal 
emulation for PCs and Macintoshes. 

Call (800) 872-2829. 
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usage profiles. This provides critical infor- 
mation for operations personnel to allocate 
resources and schedule major maintenance 
runs without interfering with scheduled 
production. Special emphasis is placed on 
tools which forecast problems before they 
interrupt daily operations. 

DB/Advisor for Operations is available for 
both TurboIMAGE/iX and ALLBASE/SQL. 
Contact LeeTech Software Inc., 20410 Town 
Center Ln., Ste. 220, Cupertino,CA 95014; 
(408) 253-1987. 
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IEM Releases Lower-Cost 
Peripherals 
IEM expanded its line of periperals for HP 
users, adding less expensive, low-end disk 
drives and tape drives. 

Included in the new line of peripherals are 
disk drives in a range of capacities from 170 
MB to 2 GB; DAT drives with and without 


data compression, 8mm tape drives with and 


without compression and QIC tape drives. 

On-site service and next-day drive 
replacement service are avialable in the 
United States, Canada and the United 
Kingdom. 
Contact IEM, 1629 Blue Spruce Dr., Fort 
Collins, CO 80524; (303) 221-3005. 
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Artecon Markets 

SAIC’s VUE 

SAIC ported HP’s Visual User Environment 
(HP VUE) desktop interface to the Sun 
SPARC and IBM RS/6000 workstations. 
Users now can have a consistent desktop 
interface. 

SAIC VUE 3.0 is based on and includes 
the OSF Motif window manager and it 
provides the user access to workstation power 
without UNIX knowledge. New features 
include multicolor icons, a bitmap/pixmap 
editor and desktop capability for placing files, 
directories and executables directly on the 
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root window. Artecon is the marketing agent 
for SAIC’s VUE 3.0 
Contact Artecon 2460 Impala Dr., Carlsbad, 
CA 92008-7236; (619) 931-5500. 
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Phasell Introduces 

ClockWise For DOS LANs 

Phasell Software Corp. announced the release 
of Clock Wise 2.0 for DOS LANs. Clock Wise 
can operate standalone on a DOS LAN, or 
as a client to a ClockWise system on UNIX 
utilizing PC/NFS, Novell Netware or similar 
networking software. 

ClockWise starts with many features of 
personal information managers such as 
calendars, notes, ToDo lists and address book, 
but then extends them to a group of people. 
By allowing this information to be shared, 
ClockWise helps groups avoid scheduling 
conflicts, helps managers delegate and 
monitor projects and tasks, and maintains a 
complete record of company activities. 


Professional is 


very useful. Especially the 


INew Product section and 


articles on the HP 3000. 


In fact, the ads are even 


helpful. I called an 


That's right, as a leading HP/Apollo reseller, we're 


ahead of just about everybody in pricing, delivery and 


inventory. 


advertiser for more 


information on the 


We have it all, from HP 400 & 700 series through 


Apollo DN3000 to DN10000. Call us for systems, 


spares, 3rd party upgrades and peripherals. 


For our overseas customers a complete export service 


is available. 


S.A.R. INCORPORATED 


11 Rogers Road, Box 8161 Haverhill, MA 01835 


Telephone (508) 521-6656 Fax (508) 372-0999 
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PrP 3000.” 


| James Burton, IS Manager 
Boise Cascade 


215.957. 1500 ey 215. 957. pan 
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ClockWise for DOS is available for DOS 
3.3 and higher. Requirements include 640K 
RAM, a hard drive and a 286 or better 
architecture. ClockWise will operate under 
Windows as a DOS application. 

The basic client-server package, including 
the software for connecting with a Clock Wise 
system running on a UNIX host is priced at 
$295 for a five-client system. 

Contact PhaselII Software Corp., 444 
Washington St., Ste., 407, Woburn, MA 
01801; (617) 937-0256. 
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Information Builders 

Supports OpenWarehouse 
Information Builders announced that its 
Enterprise Data Access (EDA)/SQL client- 
server software will be integrated with HP’s 
Open Warehouse. 

EDA/SQL and HP users will be able to 
access “warehoused” data on HP 9000 Series 
800 (HP-UX) servers as well as operational 
data located on legacy systems throughout an 
enterprise. 

OpenWarehouse components of the HP 
Information Access, and the Enterprise 
Information Server, are enabled to EDA/ 
SQL, providing access to warehoused and 
operational data. EDA/SQL provides 
transparent access to enterprise-wide 
heterogeneous data residing in more than 50 
different databases and file structures on 35 
platforms with connectivity to almost 100 
third party front-end tools and applications. 

HP’s OpenWarehouse delivers a suite of 
integrated products that delivers, manages and 
accesses data on the HP 9000 Series 800 
computers as well as operational data stored 
in legacy systems. 

Contact Information Builders Inc., 1250 
Broadway, New York, NY 10001-3782; 
(212) 736-4433. 
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HP Bundles 
Softbench 3.2 With Message 


HP announced SoftBench 3.2, a new version 
of its software-development environment. It 
adds several features, including the SoftBench 
Message Connector, a point-and-click, task- 
automation tool. In addition, SoftBench 3.2 
will be available on the Solaric 2.1 operating 
system from SunSoft. 

SoftBench Message Connector will be 
bundled with SoftBench 3.2 for Solaris 2.1, 


AUGUST 1993 


HP-UX and Sun 4.1x operating systems. It 
also is available with the SoftBench 
Framework. 

Additional new SoftBench capabilities for 
Solaris 2.1 include the distributed Debugger 
Environment and embedded SQL support to 
access databases in C or C++. 


DBAccess/1000 Extends 
Client/Server Capability 

Comsci Data Systems Inc. announced 
DBAccess/1000, software that provides real 
time access to IMAGE/1000 databases from 
HP 9000 and PC platforms over both serial 
RS-232 and LAN communication links. 

With DBAccess, application software 
running on non-HP 1000 clients can retrieve 
and update critical information using the 
familiar IMAGE/1000 application pro- 
gramming interface. 

DBAccess includes complete HP 1000 
Server administration software and an 
extensive set of library routines for DOS and 
HP-UX Client Systems. 

DBAccess provides full read/write 
capability plus roll/back commit, automatic 
conversion of binary values and concurrent 
access to 20 databases. It is priced from 
$1,750. 

Contact Comsci Data Systems, P.O. Box 
500595, Atlanta, GA 31150-0595; (404) 552- 
9499. 
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Wollongong Ships 
Pathway Access For 0S/2 
The Wollongong Group announced 
PathWay Access 2.1 for the OS/2 platform 
along with a new version of PathWay 
runtime and API Developer’s Tool Kit. 

PathWay Access is a suite of TCP/IP 
applications that enables OS/2 2.0-2.1 and 
DOS/windows PCs or Macintosh computers 
to access applications, printers and share 
resources with a wide range of computer 
systems throughout the network including 
UNIX, OpenVMS, MVS and VM. 
Contact The Wollongong Group, 1129 San 
Antonio Rd., Palo Alto, CA 94303-4374; 
(800) 872-8649; (415) 962-7100. 
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REPAIR 


3000 TEST 


HP WORKSTATIONS 
MEMORY - PLOTTERS 
PRINTERS - DISC DRIVES 
DATA ACQUISITION 


THE RIGHT EQUIPMENT. RIGHT NOW. 


2040 West Sam Houston Parkway N. 
Houston, Texas 77043 


1-800-422-4872 
13/939-1a00 
FAX 713/939-1599 
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PRODUCT showcase 


COMPUTER CORPORATION 
BUY * SELL * LEASE » TRADE 


Hewlett-Packard 


* SYSTEMS 

* UPGRADES 

* MEMORY 

* PERIPHERALS 


Call Today 800-DATASYS 
(328-2797) 
Dallas Oklahoma City 


= 2 931-9195 (495) 947-0475 
AX (214) 931-9619 — FAX (405) 947-3046 
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TUNE INTO HP 


Pre-owned Equipment 


3000 Peripherals 9000 


SELL TRADE 


otelede deed oheh= 


WORKSTATIONS 
CPUs 
DISC & TAPE DRIVES 
TERMINALS & PRINTERS 
3000/9000 MEMORY 


ynne 
ompany 


(Calif) 805-489-1564 
(Outside Calif) 1-800-338-5019 
(Fax) 805-481-3799 
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ELECTRONIC 
SERVICES, INC. 


230 Grant Road Suite B-24 
East Wenatchee, WA 98802 
FAX 509-662-8271 


BUY - SELL - TRADE 
HP 1000 - 3000 - 9000 
AND TEST EQUIPMENT 


All quoted prices are FOB your dock 


Call 509-662-9039 


Also specializing in 
US Government, Military 
and related customers. 
509-662-6229 
Since 1973 


CIRCLE 212 ON READER CARD 


BUY SELL 
RENT REPAIR 


9000 1000 3000 TEST 


MEMORY - PLOTTERS - PRINTERS 
DISC DRIVES - WORKSTATIONS - DATA ACQUISITION 


THE RIGHT EQUIPMENT. RIGHT NOW. 
2040 West Sam Houston Parkway N. ¢ Houston, Texas 77043 


1-800-422-4872 


MV3/939-1500 FAX 719/995-1555 
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SHERLOCK 


Systems & Solutions 
Sensible Solutions To The Mysteries 
Of Your Hardware Requirements 
Solutions ... Not Just Answers 
We inventory a large line 
of CPU’S and peripherals. 
MPE ¢ MPE-XL « UNIX 
Buy ¢ Sell « Trade * Lease 


CALL 
1-800-827-6804 


FAX 
216-848-4515 
«= *® 


s—=o "@ 
_ CIRCLE 491 ON READER CARD — 
HP 3000 
Buy — Sell — Trade 


Hewlett Packard Equipment 
CALL 


713-690-1100 
(Fax) 713-690-1130 


urety 
S ystems 


8600 Jameel Road, Suite 120 
Houston, TX 77040 
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The HyPoint Advantage... 
INVENTORY 
“Specializing in Full 
Line of 
HP 3000 Products” 


Buy m Sell m Trade m Lease 


HyPoint Technology 
600 Ken Mar Drive 
Cleveland, OH 44147 


1-800-231-5500 
216-526-0323 
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NORCO COMPUTER 
SYSTEMS, INC. 


Hewlett-Packard Quality 
at a NorCo Price 


1000 ¢ 3000 * $000 ¢ 250 


BUY—SELL 
TRADE—LEASE 
Processors, Peripherals 
and Systems 


21337 Drake Road 
Cleveland, OH 44136-6620 
FAX:216-572-0636 
216-572-4040 1-800-892-1920 

(Outside Ohio) 
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BUY © SELL ¢ TRADE 


COMPLETE HP SYSTEMS AVAILABLE 
ALL PERIPHERALS 


All items in stock — immediate delivery 
All warranted to qualify for manufacturer’s 
maintenance. 


ConAm Corporation 

Canada/US 800-926-6264 

California 310-419-2200 
FAX 310-419-2275 


RENT ¢ LEASE ¢ MAINTENANCE 
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Established 1978 
HP Remarketing Specialists 


1000 — 1000 — 1000 


BUY 
Sk LL 
TRADE 


No te) MU 1CATI ONS 


Phone: 408-429-6144 
Fax: 408-429- 1918 
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HEWLETT-PACKARD 9000 
IT’S OUR SPECIALTY. 


PRINTERS PLOTTERS 
LaserJets DraftPros 
DeskJets DraftMasters 

Rugged Writers —__Electrostatics 
DesignJet 


WORKSTATIONS 
Series 200, 300, 400, 700 


We offer large discounts, outstanding service and immediate 
delivery. Call us before you buy a printer or plotter! 


= ED DASHER 
= & ASSOCIATES 


4117 2nd Avenue South 
Birmingham, AL 35222 
(205) 591-4747 or (800) 638-4833 
Fax: (205) 591-1108 


| HEWLETT PACKARD 
Depot Repair 


@ Expert Depot Repair 
@ 5 Day Turnaround 
M@ Emergency Exchange Program 


BLACKSRIVER 


C O -M E 


1-800-837-0061 


216-365-9950 Ohio 
216-365-3916 FAX 


PRO DU CTsin owease 


HEWLETT. PACKARD 


l000 * 3000 + 9000 


BUY * SELL * RENT * LEASE 


MAINTENANCE 
PROCESSORS * PERIPHERALS * SYSTEMS 


EURODATA INC. 


(613) 745-0921 


Fax: (613) 745-1172 


Read & Write HP Floppies ona PC 2 
ASCII, BDAT, series 200/300, Series 80, Series 70, 
HP 41C, 41CV, 42CX, HP150, Sun 386i, Series 
1000-A/E/F, . HP9000/520, 64000 Development 
System, HP Chemstation, Many More, CALL 

FLOWCHART RMB CODE 


Flowchart your HP Basic Code to ISO09000 standards 
in ZERO man hours! ALMA is a CASE tool which 
automatically produces a flowchart from HP Basic 
source code. 


DOS Utility for the Series 200/300 
This utility allows the HP Series 200/300 to initialize 


DOS formatted diskettes, read, create and write DOS 
data files. 


HP Basic Translators/Services 
HP Basic, MS Basic, C, TransEra HTBasic, Series 
80, 98XX, Many More, CALL 


+ Osweco SorTware 


P.O. Box 310 * Oswego, Illinois 60543-0310 
(708) 554-3567 © Fax: (708) 554-3573 


Serving HP Users Since 1986 


HP/Apollo 


HP/Apollo products and services from 
former workstation engineers. 


# Apollo DN Series 

« HP/Apollo 9000/400-700 
« High Quality 
Competitive Pricing 


508-250-0344 
800-976-5566 MA ® 508-256-5543 FAX 
Total Workstation Services 


35 Maple Road 
Chelmsford, MA 01824-3713 


WE DONT FX COMPUTERS. 
WE PROVIDE SOLUTIONS. 


e Expert Depot Repair 
e Emergency Exchanges 
e LaserJet Repair ¢ 
HP 1000/3000/9000 
Apollo & H-P Workstations 


| ¢ Sales & Service Support Since 1978 ¢| 


CRT SL S$ 


We accept VISA, AMEX and MasterCard 
800.726.0726 Sales - 800.729.0729 Service 
International - 408.270.1100 - San Jose, Californiz 
408.270.1183 FAX 


S QUALITY HP 
EQUIPMENT 

WITHOUT THE 
HP PRICE 


DON'T UPGRADE YOUR HP SYSTEM 
UNTIL YOU GET A SECOND OPINION 
FROM THE SECOND SOURCE FOR 
HEWLETT-PACKARD 
1000-3000-9000 EQUIPMENT 


Consult with us about cost-saving alternatives 


* Complete Configurations 
¢ Individual CPUs-Peripherals 
@ Memory Upgrades and Feature Enhancements 
© Classic and Spectrum Equipment 


WE BUY 
Highest Prices Paid 


SELL 
*All Items Sold Are Guaranteed for HP Maintenance 
“Short and Long Term Leases Available 
WE TRADE 
Over 1000 satisfied Hewlett-Packard users are our 
customer references throughout the 
United States, Canada, Europe, and the Far East. 


C.S.U. Industries, Inc. 
135 Rockaway Turnpike, Lawrence, NY 11559 
Ask for Mordi; (516) 239-4310 FAX (516) 239-8374 


A 
Lowy 
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9000 


CONN BCT ION 


¢ BUY ¢ SELL. ¢ SERVICE @ 


1-800-765-0331 


LosAngcles ¢ Washington D.C, ¢ Tampa 


* 
PRODUCT showcase 


I/O Data 
Systems, 
Inc. 


HP-1000 
BUY ¢ SELL e TRADE ¢ RENT 


Hewlett-Packard 
Computer Equipment 
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YEARS 
1968-1993 


3000/9000/1000 


HP 


Complete product line 
including, Systems, Memory, 


Discs, and Tapes. 


HP Hardware, Repair, Maintenance and 


BUY/SELL/TRADE Disaster Recovery Services. 


(216) 835-2211 


27378 W. Oviatt 
Bay Village, OH 44140 
FAX (216) 835-0220 


HERSTAL 


AUTOMATION LTD 
3171 West Twelve Mile Road 
Berkley, Michigan, USA 48072 


Computer Solutions, Inc. 


201-672-6000 
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Telex 650-321-1560 
FAX 313-548-2010 
Phone 313-548-2001 
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Rates: 
Size: 1/9 page — 2 /,6° X 23/,"" 


aA ® 


1 time:$525 |COLORNOW 6 times:$420 
3 times:$475 Se «612 times:$365 


M@ Typesetting and composition available. 
M@ Camera ready mechanical required. 


For more information call: Lisa Merck (708) 655-0100 


s 
CAREER opportunities 


COME JOIN OUR HP CAREERS NATIONWIDE - 
nett Bl _ se 
Many opportunities for those with 
Wesson, Taylor, Wells & Associates is a nationwide the following skills: 
information technology consulting firm providing solu- Product section and articles 


tions to many of America's largest and most progres- MPE or UNIX Systems Management . _ 
sive corporations. Due to the ongoing expansion of our POWERBUILDER, UNIFACE on the HP 3000. In fact, 


business, we can provide significant opportunities in a SYBASE / ORACLE / INFORMIX the ads are even helpful. I 
variety of disciplines for project leaders, ASK, AMAPS, BOSS, MOMS lled d eset 
analyst/designers, programmers and a number of Networking - LAN, WAN s-seb thee oh 9h Ott gai ie ae 
tech-nically Skilled positions. To discuss the prospects of C, C++, Progress more information onthe 
a stimulating and professionally COBOL, SPEEDWARE, POWERHOUSE | _ LIP 3000.” 

rewarding career move, send your : . 

Resume OF call today. WTW Call- AmosAssociates @ 


WESSON, TAYLOR, WELLS 
1 : James Burton, IS Manager 
P.O. Box 12274 | alihteenagepat 


TECHNOLOGY : . Boise Cascade 
RESEARCH TRIANGLE Park, NC | QQNStrenite | == Diane Amos, C.P.CJ _ 
27709-2274 © 1-800-833-2894 Ti 633-B Chapel Hill Road 
© SYSTEMS INTEGRATION ® APPLICATION DEVELOPMENT q ; Burlington, N.C. 27215 


® MIGRATION / DOWNSIZING * PROJECT MANAGEMENT § = : (919) 222-0231 
¢ TELEPHONY ¢ IT STRATEGIC PLANNING ; FAX: (919) 222-1214 
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of the big op- 


erating systems 
war. It isn’t really, but the press gets 
bored if it doesn’t have some technologi- 
cal revolution in its sights. This year, the 
skirmish between NT, OS/2 and UNIX 
is being miscast as the Big One. 

Part of the hype is because of the 
trade media’s preoccupation with 
Microsoft and its CEO, Bill Gates. The 
company gets an inordinate amount of 
attention every time it pops a product 
press release or some new visionary proc- 
lamation from Chairman Bill. For me- 
dia overkill, Bill Gates is the trade rags’ 
equivalent of Madonna. Maybe I 
wouldn’t mind so much if he could do 
a leather teddy some justice. 

There’s a large measure of wish- 
ful thinking involved, too. People want 
there to be a killer new operating system. 
It’s pretty clear that today’s operating sys- 
tems don’t cut it in that client-server 
wonderland we all think we’re going to. 
It’s nice to think that Gates and Com- 
pany are going to bulldoze the landscape 
and build us our software Disneyland. 

Microsoft’s ““Windows Everywhere” 
campaign aims to put Windows on ev- 
ery computer, TV set and coffee maker 
in the land. It’ll be a nice piece of work 
if they pull it off, but if great proclama- 
tions of vision were all that it took, Steve 
Jobs and NeXT wouldn’t be flopping 
around on the deck of the boat. 

To me, NT looks like just another op- 
erating system. It certainly isn’t blazing 
any new trails. Basically portable Win- 
dows on steroids, NT doesn’t offer any 
groundbreaking networking or object 
technology and no fancy systems man- 


And Another Thing ... 


Not The Big One 


1993 has beck _ 
cast as the year \ 


agement gizmos. Without more flash, 


NT is not going to take over the world. 

That isn’t to say that NT is any sort 
of failure. Thirty-two-bit Windows with 
decent multitasking is exactly what 
Microsoft should be doing, and it is go- 
ing to be a solid success for the company. 
It might be better than OS/2, or it might 
not. The only thing that is certain is that 
NT is not the operating system of the fu- 
ture. It might be good, but it’s missing 
too many parts to fill that bill. 

The operating systems of the future 
are going to be heavily loaded with ob- 
ject technology to make client-server sys- 
tems easier to develop and manage. Mul- 
timedia, networking and the Windows 
GUI will be key components of those sys- 
tems, and the systems will be hardware 
independent. In many ways, NT looks 
more like the future than the other con- 
tenders, but things will change. 

Microsoft is already looking past NT 


> 


toward “Cairo,” its object-oriented op- 
erating system. Likewise, Apple and IBM 


(remember them?) are busily cranking 


out an object-oriented operating system 
under their Taligent joint venture. 

This spring, HP joined Sun, IBM, 
Novell, SCO and UNIX System Labora- 
tories to form the Common Open Soft- 
ware Environment (COSE). As part of its 
mission to crank out a unified UNIX, 
COSE has taken on the task of setting 
multimedia standards and rolling the Ob- 
ject Management Group’s object stan- 
dards into their UNIX implementations. 

In May, the COSE crew — along 
with Borland, Corel and WordPerfect — 
also called for the Windows application 
program interfaces (API) to be pulled into 
the public domain, where they could be 
sat on and hatched by an industry brain 
trust. 

While calling for the APIs to be pub- 
lic was a healthy admission from COSE 
members that Windows was going to kill 
them if they didn’t do something about 
it, it would also be nice if Microsoft were 
to admit that it doesn’t have the juice to 
single-handedly redefine the face of com- 
puting. 

This Public Windows Interface might 
sound like a good idea, if it can keep up 
with Microsoft’s API of the Week Club. 
However, if COSE wants cooperation 
from Microsoft, they should think about 
paying some royalties instead of trying to 
wrest its kill from it like a pack of hy- 
enas. As hard as it is to deal with 
Microsoft while it feels omnipotent, 
COSE might get more respect as a cus- 
tomer than a competitor. 

As Sparky Anderson, manager of the 
Detroit Tigers, put it so succinctly: 
“What was, was, and what is, is.” To 
which I can only add the line from “Que 
Sera, Sera”: “What will be, will be,” and 
it ain’t gonna be NT or any of the other 
current pretenders. = 
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Illustration by Jack Rotoli 


'U) NIX as a commercial data processing 
environment is still in its infancy. But that 


Now THERE’S A NETWORKED SYSTEMS doesn't mean you have to settle for UNIX 


MANAGEMENT SOLUTION FOR UNIX systems management tools that aren't 
THAT WASN’T BORN YESTERDAY 


grown up. 


Unison-Tymlabs is pleased to announce 
Maestro for UNIX, the first full-featured 
batch job scheduling and workload manage- 
ment solution for UNIX systems. Maestro 
has been solving batch job management 
problems in demanding HP 3000 commercial 
environments since 1986, and is currently 
installed on thousands of systems worldwide. 


Maestro for UNIX enables systems managers 
or administrators to automate network job 
scheduling, tracking, and monitoring to 
increase throughput and reduce processing 
errors. It can schedule jobs anywhere on your 
network according to customized business 
calendars, in addition to date, day of the 
week, and time. 


You can make job initiation dependent on 

the successful completion of other jobs, the 
existence of needed files, user response to a 
prompt, or the availability of hardware or data 
resources. [he Maestro master console on 

the server provides a single interface for all 
monitoring and control. 


MAESTRO—NOW ON UNIX 


Maestro runs in both pure HP-UX environ- 
ments and on mixed HP-UX and HP-MPE 
networks, and will be available soon on the 


NCR, ICL, and IBM’s RS/6000 platforms. 


Maestro for UNIX treats your batch job 
scheduling and workload management as 
more than just child’s play. Call us today 
for a complimentary demonstration copy 
or more information. 


YOUR OPERATIONS 
MANAGEMENT PARTNERS 


HEADQUARTERS: 408/245-3000, Fax 408/245-1412 
TYMLABS DIVISION: 512/478-0611, Fax 512/479-0735 
EUROPEAN HEADQUARTERS: +44 (0)582 462424, 
Fax +44 (0)582 462425 
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PC 
connectivity? 


Reflection makes it child's play. 


If connecting PCs to minicomputers, Reflection Network Series. NS/VT, LAT, To solve your connectivity 
mainframes, and servers is a puzzle, Telnet, TCP/IP, and LAN protocols can problems call your authorised 
choose Reflection’ and Reflection run concurrently on a single PC, over Reflection distributor: 
Network Series® software from WRQ. Ethernet or Token-Ring networks. The ae oe 

No other software vendor offers such Reflection Network Series also includes aaa yet 
a complete solution to integrate personal —_ support for Berkeley Sockets, NetBIOS Tempest Europe/DK (44) 9489.02 
computers with HP 3000, HP 9000, and NetIPC—yet it takes remarkably ee 
VAX/VMS, UNIX, and IBM systems. little memory. Scicom Computer Systemy/G (01) 6533207 
Reflection provides the most precise Putting all the pieces together can oot (030 2421074 
terminal emulation for text and graphics, _be challenging. Yet simplicity is true citi eal all 
fast file transfer, a versatile command genius. If you need basic PC-to-host _Consultants/NL (040) 434957 
language, and more. DOS, Windows, and connections, or links to multiple hosts ons 18) 321500 
Macintosh platforms are supported. and LANs, there is one obvious solution: ani lla 


To run host and LAN server appli- Reflection. An : 
cations at the same time, add the &Refle ction 


“Making PC connections count” 


Walker Richer & Quinn, Inc. 
2815 Eastlake Avenue East, Seattle, Washington 98102 / 206.324.0407 / FAX: 206.322.8151 /Buitenhof 47, 2513 AH Den Haag, The Netherlands / +31.70.356.09.63 / FAX: +31.70.356.12.44 
Reflection is a registered trademark of Walker Richer & Quinn, Inc. All other trademarks are the property of their respective holders. 
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